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May 18 2001 FAX (423] 966-8885
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Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7000-2264A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
Total TAL Metals: 2/Surface Waters/SW-04, SW-09

1/Field Blank
Selected Total Metals: 2/Surface Waters/SW-01, SW-10

(Field Duplicates: SW-01/SW-10)
Dissolved Arsenic: 4/Surface Waters/S W-01, SW-10, SW-04, SW-09

(Field Duplicates: S W-01/SW-10)
1/Field Blank

Total Suspended Solids: 4/Surface Waters/S W-01, S W-10, SW-04, SW-09
(Field Duplicates: S W-01/SW-10)
1/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the inorganic analytical data for two surface water samples
collected by Roux Associates, Inc. at the Industri-Plex Site in Woburn, Massachusetts. Several
additional samples were also reported in this data package, but, per project specifications, only the
results for SW-04 and SW-09 were validated. The samples were analyzed according to EPA Methods
6010B/7470A, as applicable, for metals and EPA Method 160.2 for TSS. For SW-04 and SW-09,
the full TAL (target analyte list, per the Contract Laboratory Program) was reported for the total
metals fraction and arsenic only was reported for the dissolved fraction.

The data were evaluated as Tier II level in accordance with the "Region I Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses" dated June 13, 1988, and the project-
specific Quality Assurance Project Plan (QAPP). The evaluation was based on the following
parameters:

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE. PA19320 • (610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS
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• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
• Instrument Calibration.

* • Contract Required Detection Limit (CRDL) Standards.
• Blanks.

* • Inductively Coupled Plasma (ICP) Interference Check Samples.
Matrix Spike (MS).

* • Laboratory Duplicates.
* • Field Duplicates.
* • Laboratory Control Sample.
* • ICP Serial Dilution Analysis.
* • Detection Limit Results.
NA • PE Samples/Accuracy Check.

• Sample Quantitation

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not be included as
attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

Metals

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.

Sample results for metals were qualified as the result of measurement error, which includes both
analytical (laboratory) error and sampling (field) error. Measurement error associated with analysis
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includes unacceptable matrix spike recoveries for lead and selenium, negative calibration blank
responses, and laboratory blank contamination. There was one major impact on data usability.

• Results for aluminum in both samples were qualified as less than the reported values
based on laboratory blank contamination.

Measurement error associated with sample collection includes field blank contamination. There was
one major impact on data usability:

The result for copper in SW-09 was qualified as less than the reported value based on
field blank contamination.

Total Suspended Solids (TSS)

All quality control criteria were met for the TSS analyses of these samples.

Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

No documentation of sample pHs was provided in the data package. At the request of the validator,
the laboratory provided a copy of their Preservative Record, dated 10/6/00, via facsimile on 5/17/01.
This document confirmed that all samples were properly preserved, and was inserted into the data
package by the validator to ensure that accurate and complete documentation is available for future
reference.

Calibration

An unacceptably high recovery for nickel was reported in CCV3 (202.6%; QC 90-110%). This CCV
was not directly associated with the reported analyses of SW-04 or SW-09, therefore no qualifiers
were applied on this basis.

Blanks

The following analytes were detected in associated blanks:
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STL Connecticut Report #7000-2264A

Analyte

Aluminum

Barium

Calcium

Copper

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Type of Blank

Calibration

Field

Field

Field

Field

Field

Field

Calibration

Field

Preparation

Maximum Concentration

20.7 ug/L

0.90 ug/L

265 ug/L

3.7 ug/L

32.6 ug/L

42.1 ug/L

3.7 ug/L

487 ug/L

258 ug/L

13.4 ug/L

Action Level

103.5 ug/L

4.5 ug/L

1325 ug/L

18.5 ug/L

163 ug/L

210.5 ug/L

18.5 ug/L

2435 ug/L

1290 ug/L

67.0 ug/L

Action

U

None

None

U

None

None

None

None

None

None

Barium, calcium, iron, magnesium, manganese, potassium, sodium, and zinc were present in both
samples at concentrations exceeding the action limit for each analyte; therefore, no qualifiers were
warranted for these elements based on blank contamination. The result for copper in S W-04 was also
present at a concentration exceeding the action limit and was therefore not qualified based on blank
contamination.

Results for aluminum in SW-04 and SW-09 were qualified as less than the reported values (U) based
on blank contamination.

The result for copper in SW-09 was qualified as less than the reported value (U) based on blank
contamination.

In a calibration blank, thallium gave a response that was greater than two times the negative
instrument detection limit (IDL). Since this negative response may indicate the possibility of false
negatives, results for thallium in SW-04 and SW-09 were qualified as estimated (UJ).

Matrix Spike

The following analytes did not meet recovery criteria for surface water sample SW-09:
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Analyte

Lead

Selenium

%REC

60.8

65.1

Limits

75-125%

75-125%

Action

J,UJ

UJ

Results for lead and selenium in SW-04 and SW-09 were qualified as indicated above.

Sample Quantitation

Results for chromium in both samples and for cobalt and nickel in SW-04 were qualified as estimated
(J) because they are less than twice the applicable instrument detection limit. All "B" flags applied by
the laboratory to sample results below the applicable CRDL were removed.

Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/ekd

Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Summary Tables
Data Validation (DV) Worksheets

\Roux SedTransport\2264in.wpd
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TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7000-2264A

Recommendation Summary

Sample Nos.

SW-04

SW-09

Matrix

AQ

AQ

Total TAL
Metals

A',J'-2'3-4

A..2?J.,2,3

Dissolved
Arsenic

A

A

TSS

A

A

AQ - aqueous NA - not applicable

A = Accept the results for the sample.

A1 = Accept the results for the sample, but qualify the positive results for aluminum as not detected
(U) due to blank contamination.

A2 = Accept the results for the sample, but qualify the positive result for copper as not detected
(U) due to blank contamination.

J1 = Estimate (UJ) the result for thallium due to a negative calibration blank response.

J2 = Estimate (J, UJ) the results for lead and selenium due to unacceptable matrix spike recoveries.

J3 = Estimate (J) the result for chromium because it is less than twice the applicable instrument
detection limit.

J4 = Estimate (J) the results for cobalt and nickel because they are less than twice the applicable
instrument detection limits.

Page 1 of 1
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DATA SUMMARY KEY
INORGANIC DATA VALIDATION

J = The associated value is an estimated quantity.

R = The data are unusable. (Note: Analyte may or may not be present).

U = The material was analyzed for, but was not detected above the level of the associated
value. The associated value is either the sample quantitation limit or the sample
detection limit.

UJ = The material was analyzed for, but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.
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REGION I Site Mane
Data Review Worksheets Reference Number

REGION I REVIEW OF INOROAH1C
CONTRACT LABORATORY DATA PACKAGE

Ther hardcopied (laboratory name) 5TL- C<rw<£twCurf" data package received
at Reg-rarrT has been reviewed and the quality assurance and performance
data summarized. The data review included:

Case No.^TP-a-^W/ SAS No. Sampling Date(s)
SDG. No. _ Matrix kQ- Shipping Date(s)
No. of Samples ~£~ Date Rec'd by Lab

Traffic Report Nos:

Trip Blank No.: __^
Equipment Blank No.:
Field Dup Nos: ^u)-0\/5u)-lS

No. Jit0-2- requires that specific analytical work be done and that
associated reports be provided by the laboratory to the Regions, EMSL-
LV, and SMO. The general criteria used to determine the performance were
based on an examination of:

-Data Completeness -Field Duplicates
-Holding Times -Lab Control Sample Results
-Calibrations -Furnace AA Results
-Blanks -ICP Serial Dilution Results
-ICP Interference Check Results -Detection Limit Results
-Matrix Spike Recoveries -Sample Quantitation
-Laboratory Duplicates

Overall Comments:

Definitions and Qualifiers:

A - Acceptable data.
J - Approximate data due to quality control criteria.
R - Reject data due to quality control criteria.
U - Analyte not detected.

Reviewer: ^ / / _ Date

1*1 01

C T ! 7 T



REGION I
Data Review Worksheets

I. DATA COMPLETENESS

MISSIUG INFOpftATION DATE LAB CONTACTED DftTE REC'D



REGION I
Data Review Worksheets

II. HOLDING TIMES Complete table for all samples and pircle the
analysis date for saapla* not vithifi criteria.

1
SAMPLE

ID

5ti-W
$U)'0°i

t

"
DATE

SAMPLED

fO/6/00

/0/5/0£>
-

-

•

HG
DATE

ANALYSIS

10'lb *yu**-
ID/At ~f*f

"

-

-

"

CYANIDE
DATE

ANALYSIS

—

- ••

-

i

OTHERS
DATE

ANALYSIS

'/3X-Ju!£
lojto-fifip
(OJxl^AJf

-

-

-~~

-

.

pH

/.^

-

-

--~

-

-••

-

-

ACTION

jiff*!,

flftJ-'

,̂

'

— . .

METALS - 180 DAYS FROM SAMPLE COLLECTION
MERCURY - 28 DAYS FROM SAMPLE COLLECTION
CYANIDE - 14 DAYS FROM SAMPLE COLLECTION

ACTION:
1. It holding times are exceeded all positive results are

estimated (j) and non-detects are estimated (UJ).

2. if holding times are grossly exceeded, the reviewer nay
determine that non-detects are unusable (R).



REGION Z
Data Review worksheets

Ill A. INSTRUMENT CALIBRATION (Section 1)

1. Recovery Criteria

List the analytes which did not &eet the percent recovery (%R) criteria
for Initial or Continuing Calibration. criteria

ICV/CCVi

ICV3
ANALYT IB ACTIQfl SAMPTfi

ACTIONS:

If any analyte does not meet the %R criteria follow the actions stated
below:

For Positive Results:

Metals
Mercury
Cyanide

Accept

90-110%R
80-120%R
85-115%R

For Non-detected Results:

Metals
Mercury
Cyanide

Accept

90-125%R
80-135%R
85-130IR

Estimate (J\

75-89%R,
65-79%R, 121-135%R
70-84%R, 116-130%R

>125%R
>135%R
>130|R

75-89%R
65-79%R
70-84%R

<75%H, >125tR
<65%H, >135|R

>130%R



REGION I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

the blank contamination in Sections 1 * 2 below A fi*nar»t-»
worksheet should be used for soil and water blanks, separate

1. Laboratory Blanks

DATE ICB/CCBi PREP BL

MATRIX*

AN^L^

^cc&i
2. Equipment/Trip Blanks

DAT.E EQUIP BLf ANALYTE

M

. CONCj. /UMlTg

15.%

3. Frequency Requirements

A.

B.

If No,

Zr\ 1^
Was a preparation blank analyzed for each Matrix
for every 20 samples and for each digestion
batch? .

Was a calibration blank run every 10 samples or
every 2 hours whichever is jjore frequent?

Yes or No

Yes or No

The data may be affected. Use professional judgement to determine
the seventy of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.

f |T 'w



REGION I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 * 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks MATRIX:_JA£L_

DATE ICB/CCB* PREP Bit ANALYT.5

fCte- —

2. Equipment/Trip Blanks

DAIS EQUIP BL* ANALYTE CONG,

3. Frequency Requirements __

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch? . Yes or No

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is nore frequent? Yes or No

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION X
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 * 2 below A fi«™v .-
worksheet should be used for soil and water blanks. " "parate

1. Laboratory Blanks MATRIX- A&~

DAT£ ICB/CCBO PREP BL ANALYTE

2. Equipment/Trip Blanks

DATE EQUIP BL* ANALYTE CONG.

3. Frequency Requirements

A.

B.

If WO,

Was a preparation blank analy2ed for each matrix
for every 20 samples and for each digestion
batch?

was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent?

Yes or No

Ye* or No

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly.
any actions below, and list the samples affected



REGION I
Data Review Worksheets

IV B. BLAKK ANALYSIS RBSDLTS (Section 4)

4. Blank Actions

The Action Levels for any analyte is equal to five times the highest
concentration of that element's contamination in any blank. The action
level for samples which have been concentrated or diluted should be
multiplied by the concentration/dilution factor. Ho positive staple
result should be reported unless the concentration of the analyte in the
sanple exceeds the Action Level (AX). Specific actions ajre As follows:

1. when the concentration is greater than the IDL, but less than the
Action Level, report the sample concentration detected with ft U.

2*. When the sample concentration is greater than the Action Level,
report the sanple concentration unqualified.

•

MATRIX: AQ MATRIX:

ELEMENT MAX. CONC./ AL/ ELEMENT MAX. CONC./
UNITS UNITS UNITS

*,
Q^OM^U 4' $Mfi\} k" _.nks 3.*?% IJA

~c^ <- ,, f\J

• (g JM.&1 I

A

r\r\ -y- run.
TU

NOTE: Blanks analyzed during a soil case must be converted to rag/kg in
order to compare them with the sample results.

Cone, in ug/L X Volume diluted to f200ml1 X 1L._ X IQQOcnn X Ityg « ngAg
Weight digested (igram ) 1000ml 1kg lOOOug /

Multiplying this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be compared to sample refiultjs._

C T - 7T T'j'5'' ' 'P



REGION I
Data Review Worksheets

VI. MATRIX SPIKE

MATRIX:

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the
required criteria.

S - amount of spike added
SSR - spikes sample result
SR - sample result

Analyte SSR SR S %R Action
i i i i i

PY>
£>es

_ _ _

_

l&'Uls
b>5 1

._

3.37
5*0 U

- .

ZO
in

bo.xbe./ -
... .

-. ..
- „

J . M J
"ULT"

Matrix Spike Actions apply to all samples of the same matrix,

ACTIONS:

1. If the sample concentration exceeds the spike concentration by a
factor of 4 or more, no action is taken.

2. If any analyte does not meet the *R criteria follow the actions
stated below:

PERCENT RECOVERY
<30t 30%-74t

Positive Sample Results
Non-detected Results

J
R

J
UJ

J
A

2. Frequency Criteria

A. Was a matrix spike prepared at the required fre-
quency? (Yes oy No

B. Was a post digestion spike analyzed for elements
that did not meet required criteria for matrixga _Js~

sr\
spike recovery? j?U ^̂ /i5̂ % £̂/0f>&/77̂ T*es 9V No

A separate worksheet should be used for each matrix spike pair.

i rr. T t~ T • •• T
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Consultants in Environmental Chemistry KNOXVILLE, TN 37925
(423) 966-8880

FAX [423] 966-8885
cenkson@tnlliuminc com

May 14, 2001

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7000-2264A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
SVOCs: 4/Surface Waters/SW-01, SW-10, S W-04, SW-09

(Field Duplicates: SW-01/SW-10)
1/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the organic analytical data for two surface water samples
collected by Roux Associates, Inc. at the Industri-Plex Site in Wobum, Massachusetts and reported
in the above-referenced laboratory report. Several additional samples were also reported in this data
package, but, per project specifications, only the results for SW-04 and SW-09 were validated. All
of the samples were analyzed according to EPA Method 8270C for semivolatile organic compounds
(SVOCs). For SW-04 and SW-09, the full TCL (target compound list, per the Contract Laboratory
Program), with cyclohexanone added as a target analyte, was reported.

The data were evaluated as Tier II level in accordance with the "Region I EPA NE Data Validation
Functional Guidelines for Evaluating Environmental Analyses" dated December 1996, and the
project-specific Quality Assurance Project Plan (QAPP), dated September 14,1999. The evaluation
was based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
NA • Gas Chromatography/Electron Capture Detector (GC/ECD) Instrument Performance

Checks.
* • Initial and Continuing Calibration.

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE. PA19320 • [610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS
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• Blanks.
• Surrogate Compounds.

* • Internal Standards.
Matrix Spike (MS)/Matrix Spike Duplicates (MSD).

* • Field Duplicates.
• Sensitivity Check (Method Detection Limit Study or Laboratory Fortified Blank).

NA • PE Samples/Accuracy Check.
NA • Target Compound Identification.
NA • Sample Quantitation and Reported Quantitation Limits.
NA • SVOC and Pesticides Cleanup.
NA • System Performance.

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not
be included as attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.

SVOC sample results were qualified as the result of measurement error, which in this case includes
only analytical (laboratory) error. Measurement error associated with sample analysis includes method
blank contamination and poor LFB performance. There were two major impacts on data usability:

• The result for pentachlorophenol in SW-04 was rejected because this compound was
not recovered in the laboratory fortified blank analysis.

• Results for bis(2-ethylhexyl)phthalate in SW-04 and SW-09 were qualified as less than
the sample-specific contract required quantitation limits due to contamination in the
associated method blank.
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Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

Blanks

The following compound was reported in the associated method blank:

Compound

bis(2-ethylhexyl)phthalate

Blank Type

Method

Max
Cone.

lug/L

Action Limit

10 ug/L

Action

U

Results for bis(2-ethylhexyl)phthalate in SW-04 and SW-09 were qualified as less than the sample-
specific contract required quantitation limits (U) based on the associated method blank contamination.

Surrogates

An unacceptably high recovery (126%; QC 35-114%) was reported for nitrobenzene-ds in SW-04
(126%). Since only one surrogate recovery was unacceptable in this analysis, no qualifiers were
warranted.

Matrix Spike/Matrix Spike Duplicate

Unacceptably high recoveries were reported for 1,2,4-trichlorobenzene (107% and 102%; QC 39-
98%) in both spiked analyses and for pentachlorophenol (109%; QC 9-103%) in the MS. No action
was warranted on this basis.

Laboratory Fortified Blank

Recovery of 2,4-dinitrophenol (58%) was unacceptably low (QC 70-139%) in the laboratory fortified
blank analysis. Results for 2,4-dinitrophenol in SW-04 and SW-09 were qualified as estimated (UJ)
on this basis.

Although acceptance limits of 0-25% were designated by the laboratory on the summary form in the
data package, acceptable recovery was not demonstrated for benzoic acid in the laboratory fortified
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blank analysis associated with these samples, based on the validator's professional judgment (22%).
Results for benzoic acid in SW-04 and SW-09 were qualified as estimated (UJ) on this basis.

Pentachlorophenol (at 40 |ig/L) was not recovered (0%) in the laboratory fortified blank (QC 63-
125%). However, SW-09 was also prepared and analyzed as a matrix spike/matrix spike duplicate
pair. The MS/MSD spiking solution includes pentachlorophenol (at 100 ug/L), and very good
recoveries (109% and 100%) were obtained for this compound in the spiked analyses of SW-09.
Therefore, based on professional judgment, the result for pentachlorophenol in SW-04 was rejected
(R) as unreliable due to the lack of recovery in the laboratory fortified blank. The result for
pentachlorophenol in SW-09 was qualified as estimated (UJ), rather than being rejected, based on the
acceptable recoveries of pentachlorophenol in the spiked analyses of this sample, which mitigate the
lack of recovery for this analyte in the laboratory fortified blank.

The laboratory, however, should investigate the poor laboratory fortified blank recoveries and
implement appropriate corrective action. Poor recoveries in a blank spike analysis are indicative of
a potentially serious problem in the analytical process.

Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/psn

Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Validation (DV) Worksheet
Data Summary Table

C:\A11Trillium\RouxSedTransport\2264SV



TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7000-2264A

Recommendation Summary

Sample Nos.

SW-04

SW-09

Matrix

AQ

AQ

TCL
SVOCs

A1, J1, R1

A1, J1-2

I _A1 =

J1 =

J2 =

R1 =

AQ - aqueous

Accept the results for the sample, but qualify the result for bis(2-ethylhexyl)phthalate as not
detected (U) at the sample-specific CRQL based on method blank contamination.

Estimate (J, UJ) the results for 2,4-dinitrophenol and benzoic acid due to poor recoveries in
the laboratory fortified blank.

Estimate (UJ) the result for pentachlorophenol due to no recovery in the laboratory fortified
blank but acceptable recoveries in the matrix spikes using this sample.

Reject (R) the result for pentachlorophenol due to no recovery in the laboratory fortified
blank.
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DATA SUMMARY KEY
ORGANIC DATA VALIDATION

J = The associated numerical value is an estimated quantity.

R = The data are unusable (compound may or may not be present). Resampling and
reanalysis are necessary for verification. The R replaces the numerical value or
sample quantitation limit.

U = The compound was analyzed for, but not detected. The associated numerical value
is the sample quantitation limit or the adjusted sample quantitation limit.

UJ = The compound was analyzed for, but not detected. The associated numerical value
is the estimated sample quantitation limit.
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EPA-NE
Data Validation Worksheet Cover Page - Page 1

Site Name
Reference No

REGION I ORGANIC DATA VALIDATION

The following data package has been validated:

Lab Name ML
Case/Project No.
SDG No.
No. of Samples/Matrix 5/A&

Traffic Report Sample Nos.

IQl£OO
SOW/Method No.
Sampling Date(s)
Shipping Date(s)
Date Rec'd by lab \Q\ls\OO

/ t ) /S -OD

$U)-I0, 5(jO ~0<4 ,

Trip Blank No. —
Equipment Blank No.
Bottle Blank No. '—
Field Duplicate Nos. _
PES Nos. —

<6>U)-O\

The Region I. EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses.
rev ision /frMfc was used to evaluate the data and/or approved modifications to the EPA-NE
Functional Guidelines were used to evaluate the data and are attached to this cover page: (attach modified
criteria from EPA approved QAPjP or amendment to QAPjP).
/~ — ̂

A^Tier II op Tier III evaluation was used to validate the data (circle one). If a Tier II validation with a
partial Tie>HIwas used, then identify samples, parameters, etc. that received partial Tier III validation

^^ StO-QC/

The data were evaluated based upon the following parameters:

- Overall Evaluation of Data
- Data Completeness (CSF Audit - Tier I)
- Preservation & Technical Holding Times
- GC/MS & GC/ECD Instrument Performance Check
- Initial & Continuing Calibrations
- Blanks
- Surrogate Compounds
- Internal Standards
- Matrix Spike/Matrix Spike Duplicate

Region I Definitions and Qualifiers:

- Field Duplicates
- Sensitivity Check
- PE Samples/Accuracy Check
- Target Compound Identification
- Compound Quantitation and Reported

Quantitation Limits
- TICs
- Semivolatile and Pesticide/PCB Cleanup
- System Performance

A - Acceptable Data
J - Numerical value associated with compound is an estimated quantity.
R - The data are rejected as unusable. The R replaces the numerical value or sample quantitation limit.
U - Compound not detected at that numerical sample quantitation limit.
UJ - The sample quantitation limit is an estimated quantity.
TB, BB, EB - Compound detected in aqueous trip blank, aqueous bottle blank, or aqueous equipment
blank associated with soil/sediment samples.

Validator's Name Company NameTrt'f / l' Number

Date Validation Started 57 \Z\Q\ Date Validation Completed

12196



EPA-NE
Data Validation Worksheet Cover Page - Page 2

Check if all criteria are met and no hard copy worksheet provided. Indicate NA if worksheet is not applicable
to analytical method. Note: there is no standard worksheet for System Performance, however, the validator
must document all system performance issues in the Data Validation Memorandum.

VOA/SV worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
VOA/SV-II
VOA/SV-III
VOA/SV-IV
VOA/SV-Pcst/PCB-V-A
VOA/SV-Pest/PCB-V-B
VOA-VI
SV-VI
VOA/SV-VII
VOA/SV-Pest/PCB-VHI
VOA/SV-Pest/PCB-DC
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
VOA/SV-Pest/PCB-XII
VOA/SV-Pest/PCB-XIII
VOA/SV-XIV
VOA/SV-XV
TABLE H-WORKSHEET

Pest/PCB worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
Pest/PCB-IIA

Pest/PCB-IIB

Pest/PCB-IIC

Pest/PCB-IID

Pest/PCB-ni
Pest/PCB-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
Pest/PCB-VI

Pest/PCB-Vn
VOA/SV-Pest/PCB-VIII
VOA/SV-Pest/PCB-K
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
Pest/PCB-XII
VOA/SV-Pest/PCB-XIII
TABLE II-WORKSHEET

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/MS INSTRUMENT PERFORiMANCE CHECK (TUNING)
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
VOA SURROGATE SPIKE RECOVERIES
SV SURROGATE SPIKE RECOVERIES
INTERNAL STANDARD PERFORMANCE
MATRIX SPIKE/MATRIX SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
TARGET COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
TENTATIVELY IDENTIFIED COMPOUNDS
SEMIVOLATILE CLEANUP
OVERALL EVALUATION OF DATA

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RESOLUTION '
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RETENTION TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
ACCURACY CHECK OF INITIAL CALIBRATION
GC/ECD INSTRUMENT PERFORMANCE CHECK-
PESTICIDE DEGRADATION
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
SURROGATE COMPOUNDS:
SPIKE RECOVERIES AND RETENTION TIME SHIFT
PESTICIDE CLEANUP
MATRIX SPIKE/MATRIX SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
OVERALL EVALUATION OF DATA

ft*
NA
M
A**

I certify that all criteria were met for the worksheets checked above.

Signature: CQJuiJLA ij^^&f—' Name: CartlA'&•'*•

12/96
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î

r-oor")
f*

^

»nSn25O2c>Iw
-
'

Zoooiof_
^

rsi

6o

LI

6

^

Recovery |0L̂
.

Uo^£1£3C
l

ouc>

*>-uC
l

>o8s:&•2"us3z0)

"aSto

\i~5L0*Q
l

^
<~
^I-5

IIII

o"u«5C
l

sa•5aawuo>0~v**•
^
3

5•<

00«.•w
-3C

-.
uC^4

a
.

CQfNc.C
N

•0"3Ool

o'o2

,--,

•50
0S*1̂̂—d2ra

.—C
O2^̂'5C
Ou
.

0re

<
N

roOSo

o^d>tN2iro!*•>

SO
s

mO_S2_!.
P

4i
•<*•
(Ndi

Zoo«A<oi6

,
rsOa0

i6 ^

Recovery

>sî
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I P i I L__L__I I J l\/| INC. 356 FARRAGUT CROSSING DR

Consultants in Environmental Chemistry KNOXVILLE, TN 37922
[423) 966-8880

May 18, 2001 FAX (423) 966-8885
cenkson@tnlliuminc com

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7000-2279A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
Total TAL Metals: 2/Surface Waters/SW-04, SW-09

1/Field Blank
Selected Total Metals: 8/Surface Waters/SW-01, SW-10, SW-02, SW-03,

SW-05, SW-06, SW-07, SW-08
(Field Duplicates: SW-01/SW-10)

Dissolved Arsenic: 10/Surface Waters/SW-01, SW-10, SW-02, SW-03, SW-
04, SW-05, SW-06, SW-07, SW-08, SW-09

(Field Duplicates: SW-01/SW-10)
1/Field Blank

Total Suspended Solids: 10/Surface Waters/SW-01, SW-10, SW-02, SW-03,
SW-04, SW-05, SW-06, SW-07, SW-08, SW-09

(Field Duplicates: S W-01/SW-10)
1/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the inorganic analytical data for two surface water samples
collected by Roux Associates, Inc. at the Industri-Plex Site in Woburn, Massachusetts. Several
additional samples were also reported in this data package, but, per project specifications, only the
results for SW-04 and SW-09 were validated. The samples were analyzed according to EPA Methods
6010B/7470A, as applicable, for metals and EPA Method 160.2 for TSS. For SW-04 and SW-09,
the full TAL (target analyte list, per the Contract Laboratory Program) was reported for the total
metals fraction and arsenic only was reported for the dissolved fraction.

The data were evaluated as Tier II level in accordance with the "Region I Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses" dated June 13, 1988, and the project-

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE, PA19320 • (610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS
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specific Quality Assurance Project Plan (QAPP). The evaluation was based on the following
parameters:

• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
* • Instrument Calibration.
* • Contract Required Detection Limit (CRDL) Standards.

• Blanks.
• Inductively Coupled Plasma (ICP) Interference Check Samples.

* • Matrix Spike (MS).
* • Laboratory Duplicates.
* • Field Duplicates.
* • Laboratory Control Sample.
* • ICP Serial Dilution Analysis.
* • Detection Limit Results.
NA • PE Samples/Accuracy Check.

• Sample Quantitation

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not be included as
attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

Metals

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.
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Sample results for metals were qualified as the result of measurement error, which includes both
analytical (laboratory) error and sampling (field) error. Measurement error associated with analysis
includes unacceptable recoveries for lead in the interference check sample and laboratory blank
contamination. There was one major impact on data usability.

• Results for aluminum in both samples were qualified as less than the reported values
based on laboratory blank contamination.

Measurement error associated with sample collection includes field blank contamination. The
following major impacts on data usability were noted:

Results for calcium, copper, and magnesium in both samples were qualified as less
than the reported values based on field blank contamination.

• The result for barium in SW-09 was qualified as less than the reported value based on
field blank contamination.

Total Suspended Solids (TSS)

All quality control criteria were met for the TSS analyses of these samples.

Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

No documentation of sample pHs was provided in the data package. At the request of the validator,
the laboratory provided a copy of their Preservative Record, dated 10/11700, via facsimile on 5/17/01.
This document confirmed that all samples were properly preserved, and was inserted into the data
package by the validator to ensure that accurate and complete documentation is available for future
reference.

Blanks

The following analytes were detected in associated blanks.
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STL Connecticut Report #7000-2279A

Analyte

Aluminum

Antimony

Barium

Calcium

Copper

Iron

Magnesium

Manganese

Potassium

Sodium

Thallium

Zinc

Type of Blank

Calibration

Calibration

Field

Field

Field

Field

Field

Field

Field

Field

Calibration

Field

Maximum Concentration

23.1 ug/L

5-3 ug/L

5.6 ug/L

14,500 ug/L

1.4 ug/L

84.4 ug/L

1650 ug/L

8.5 ug/L

369 ug/L

1220 ug/L

6.5 ug/L

7.9 ug/L

Action Level

11 5.5 ug/L

26.5 ug/L

28.0 ug/L

72,500 ug/L

7.0 ng/L

422 ug/L

8250 ug/L

42.5 ug/L

1845 ug/L

6100 ug/L

32.5 ug/L

39.5 ug/L

Action

U

None

U

U

U

None

U

None

None

None

None

None

Antimony and thallium were not detected in either site sample, therefore no sample results were
affected by the associated blank contamination.

Iron, manganese, potassium, sodium, and zinc were present in both samples at concentrations
exceeding the action limit for each analyte; therefore, no qualifiers were warranted for these elements
based on blank contamination. The result for barium in SW-04 was also present at a concentration
exceeding the action limit and was therefore not qualified based on blank contamination.

Results for aluminum, calcium, copper, and magnesium in SW-04 and SW-09 were qualified as less
than the reported values (U) based on blank contamination.

The result for barium in SW-09 was qualified as less than the reported value (U) based on blank
contamination.

1CP Interference Check Sample

Interference check sample results for lead (76.6% and 72.1%) did not meet the acceptance criterion
(80-120% Recovery). Results for lead in SW-04 and SW-09 were qualified as estimated (UJ) on this
basis.
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Sample Quantitation

The result for cadmium in SW-04 and for chromium in S W-09 were qualified as estimated (J) because
they are less than twice the applicable instrument detection limit. All "B" flags applied by the
laboratory to sample results below the applicable CRDL were removed.

Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/das

Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Summary Tables
Data Validation (DV) Worksheets

\Roux SedTransport\2279in.wpd
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TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7000-2279A

Recommendation Summary

Sample Nos.

SW-04

SW-09

Matrix

AQ

AQ

Total TAL
Metals

A'.J 1 - 2

A1-2, J1'3

Dissolved
Arsenic

A

A

TSS

A

A

A =

A1 =

A2 =

J' =

J2 =

J3 =

AQ - aqueous NA - not applicable

Accept the results for the sample.

Accept the results for the sample, but qualify the positive results for aluminum, calcium,
copper, and magnesium as not detected (U) due to blank contamination.

Accept the results for the sample, but qualify the positive result for barium as not detected
(U) due to blank contamination.

Estimate (UJ) the result for lead due to unacceptable interference check sample results.

Estimate (J) the result for cadmium because it is less than twice the applicable instrument
detection limit.

Estimate (J) the result for chromium because it is less than twice the applicable instrument
detection limit.

Page 1 of 1
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TRILLIUMINC.

DATA SUMMARY KEY
INORGANIC DATA VALIDATION

J = The associated value is an estimated quantity.

R = The data are unusable. (Note: Analyte may or may not be present).

U = The material was analyzed for, but was not detected above the level of the associated
value. The associated value is either the sample quantitation limit or the sample
detection limit.

UJ = The material was analyzed for, but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.
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REGION I Site N*ne
Data Review Worksheets Reference Number

REGION I SUEVIVW Of INOROAUIC
CONTRACT LABORATORY DATA PACXAOB

/ M W U W t / l * 4 ' ._- ft **L>a A-
The' hardcopied (laboratory name) *?/ L UMwcnW data package received
at '.Region I has been reviewed and the quality assurance and performance
data summarized. The data review included:

Case No. 0 f l - ? / " . SAS No. Sampling Date(s)
SDG, No. ._ . _ Matrix /4/vL Shipping Date(s)
No. of Samples // Date Rec'd by Lab

Traffic Report Nos: 5u)'0l,

Trip Blank No. : -—*
Equipment Blank No. ; pf€.I^C
Field Dup Nos: ^>UJ-0\ l*>tl)-IO

.
_ _ _ requires that specific analytical work be done and that

associated reports be provided by the laboratory to the Regions, EMSL-
LV, and SMO. The general criteria used to determine the performance were
based on an examination of:

-Data Completeness -Field Duplicates
-Holding Times -Lab Control Sample Results
-Calibrations -Furnace AA Results
-Blanks -ICP Serial Dilution Results
-ICP Interference Check Results -Detection Limit Results
-Matrix Spike Recoveries -Sample Quantitatlon
-Laboratory Duplicates

Overall Comments: Tftfll fo/f&n? - ^iO'O fi KfL <$ (*) 'Q

Definitions and Qualifiers:

A - Acceptable data.
J - Approximate data due to quality control criteria.
R - Reject data due to quality control criteria.
U - Analyte not detected.

Reviewer: xHr Date:

CTVT



REGION I
Data Review Worksheets

I. DATA COMPLETENESS

MISSING INFORMATION DATE IAB CONTACTED DftTK REC'D

/au) (Ufa 0£, pw effect -

' H D T T I T M I f-TOO^HO TO T r t ' - » T T11 ~r ' I P 'CP



REGION I
Data Review Worksheets

II. HOLDING TIMES Complete table for all samples and pircle the
analysis date tor ea«pl*a not vjLthiji criteria.

[

SAMPLE
ID

$10-0^

5u)'0<]

...

DATE
SAMPLED

JO/4/OD

IOJ1/PD

•

_ ~ —

HG
DATE

ANALYSIS

KJ^Pftp -io ji (f
$t*\ ~IP}IJ~

CYANIDE
DATE

ANALYSIS

.
_

-

-

, - -

__ .

-

OTHERS
DATE

ANALYSIS

pep - iok<4
&(JL*\ - I0[*\

php-K>l'rV

-

-

- . . .

pH

^
' V

ACTION

l\ fflfiJL*'

l\ fip\A—

1

-T -- -

'

1 — -

METALS - 180 DAYS PROM SAMPLE COLLECTION
MERCURY - 28 DAYS FROM SAMPLE COLLECTION
CYANIDE - 14 DAYS FROM SAMPLE COLLECTION

ACTION:
1. if holding times are exceeded all positive results are

estimated (J) and non-detects are estimated JUJ).

2. If holding times are grossly exceeded, the reviewer may
determine that non-detects are unusable (R).

*,O ~3P,M J



REGION I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3}

List the blank contamination in Sections 1 * 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks

DATE. ICB/CCBt PREP BL.

cc,e>i —•

ccg>4

2 . kquipmenc/Trip Blanxs

DATE EQUIP BLi|

loMeo fieleL

V
3. Frequency Requirements

ANA.

41

M

£*A. Was a preparation blank aftt&y

MATRIX:

/

O.I
CONCj. /UMITf

-5"« 69 MAIL- "5

for every 20 samples and for"each digestion
batch?

B. Was a calibration blank run every 10 sanplec or
every 2 hours whichever is more frequent?

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.

) ft T'-M j (i i.-i r —)—* t VJ i



REGION I
Data Review Worksheets

IV B. BLANK ANALYSIS RESULTS (Section 4)

4. Blank Actions

The Action Levels for any analyte is equal to five times the highest
concentration of that element's contamination in any blank. The action
level for samples which have been concentrated or diluted should be
multiplied by the concentration/dilution factor. No positive sample
result should be reported unless the concentration of the analyte in the
sample exceeds the Action Level (AX). Specific actions af« as follows:

1. When the concentration is greater than the IDL, but less than the
Action Level, report the sample concentration detected with a U.

2*. When the sample concentration is greater than the Action Level,
report the sample concentration unqualified.

MATRIX: AjX MATRIX:

ELEMENT MAX. CONC./ AL/ ELEMENT MAX. CONC./ AJ^
UNITS UNITS UNITS tfrlTS

/ • ' /^__\ I • * * — — * f*^ I / — -- — - - I

K IL~

•WKA]l^

bioo t^t

^_ JA^L, 1AJ%
lL W1&0/*$\L' fa — 3L • $M<\\ L- " Ĵ W

NOTE: Blanks analyzed during a soil case nust be converted to mg/kg in
order to compare them with the sample results.

Cone, in ug/L X Volume diluted to f200mll X 1L._ X IQQOcnm X liqq * Jng/kg
Weight digested (igram > 1000ml 1kg lOOOug

Multiplying this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be compared to sample resultjs._



REGION I
Data Review Worksheets

V A. ICP INTERFERENCE CHECK SAMPLS (Sections 1 6 2 )

1. Recovery criteria

List any elements in the ICS AB solution which did not meat th« criteria
for %R-

DATE ELEMENT %R ACTION SAHPJXS AFFECTED

Pb

ACTIONS:

If an element does not meet the %R criteria , follow the actions stated
below:

PERCENT RECOVERY
<50% 50-79% >120%

Positive Sample Results R J J
Non-detected Sample Results R UJ A

2. Frequency Requirements

Were Interference QC samples run at the beginning and
end of each sample analysis run or a mininuM of twice ~_^r
per 8 hour working shift, whichever is »ore frequent? (jfeŝ r No

If no.

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below and list the samples affected.
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(423) 966-8880
FAX (423) 966-8885

May 15, 2001 cerikson@tnlliummc com

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7000-2279A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
SVOCs: 10/Surface Waters/SW-01, SW-10, SW-02, SW-03, SW-04, SW-

05, SW-06, SW-07, SW-08, SW-09
(Field Duplicates: SW-01/SW-10)
1/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the organic analytical data for two surface water samples
collected by Roux Associates, Inc. at the Industri-Plex Site in Woburn, Massachusetts and reported
in the above-referenced laboratory report. Several additional samples were also reported in this data
package, but, per project specifications, only the results for SW-04 and SW-09 were validated. All
of the samples were analyzed according to EPA Method 8270C for semivolatile organic compounds
(SVOCs). For SW-04 and SW-09, the full TCL (target compound list, per the Contract Laboratory
Program), with cyclohexanone added as a target analyte, was reported.

The data were evaluated as Tier II level in accordance with the "Region I EPA NE Data Validation
Functional Guidelines for Evaluating Environmental Analyses" dated December 1996, and the
project-specific Quality Assurance Project Plan (QAPP), dated September 14,1999. The evaluation
was based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
NA • Gas Chromatography/Electron Capture Detector (GC/ECD) Instrument Performance

Checks.
• Initial and Continuing Calibration.

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE. PA19320 • (610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS
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* • Blanks.
* • Surrogate Compounds.
* • Internal Standards.
* • Matrix Spike (MS)TMatrix Spike Duplicates (MSD).
* • Field Duplicates.

• Sensitivity Check (Method Detection Limit Study or Laboratory Fortified Blank).
NA • PE Samples/Accuracy Check.
NA • Target Compound Identification.
NA • Sample Quantitation and Reported Quantitation Limits.
NA • SVOC and Pesticides Cleanup.
NA • System Performance.

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not be included as
attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.

SVOC sample results were qualified as the result of measurement error, which in this case includes
only analytical (laboratory) error. Measurement error associated with sample analysis includes
calibration variability and poor LFB performance. There was one major impact on data usability:

• The result for pentachlorophenol in SW-04 was rejected because this compound was
not recovered in the laboratory fortified blank analysis.
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Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

Calibration

Compounds that did not meet criteria in the continuing calibrations are summarized below:

Instrument ID:

Compound

benzyl alcohol

HP5972S

CC
10/23/00
@12:21

49.4 %D

Action

Positive
Detects

NA

NDs

UJ

A fleeted
Samples

SW-04

Sample results will be qualified as indicated in the above table.

Laboratory Fortified Blank

Recovery of 2,4-dinitrophenol (55%) was unacceptably low (QC 70-139%) in the laboratory fortified
blank analysis. Results for 2,4-dinitrophenol in SW-04 and SW-09 were qualified as estimated (UJ)
on this basis.

Although acceptance limits of 0-25% were designated by the laboratory on the summary form in the
data package, acceptable recovery was not demonstrated for benzoic acid in the laboratory fortified
blank analysis associated with these samples, based on the validator's professional judgment (11%).
Results for benzoic acid in SW-04 and SW-09 were qualified as estimated (UJ) on this basis.

Pentachlorophenol (at 40 ug/L) was not recovered (0%) in the laboratory fortified blank. However,
SW-09 was also prepared and analyzed as a matrix spike/matrix spike duplicate pair. The MS/MSD
spiking solution includes pentachlorophenol (at 100 ug/L), and very good recoveries (83% and 77%)
were obtained for this compound in the spiked analyses of SW-09. SW-09 and SW-04 were analyzed
on different dates; the MS/MSD pair was run on the same date as SW-09 and the laboratory fortified
blank was run in the same analysis series as SW-04. Therefore, based on professional judgment, the
result for pentachlorophenol in SW-04 was rejected (R) as unreliable due to the lack of recovery in
the laboratory fortified blank. The result for pentachlorophenol in SW-09 was qualified as estimated
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(UJ), rather than being rejected, based on the acceptable recoveries of pentachlorophenol in the
spiked analyses of this sample, which mitigate the lack of recovery for this analyte in the laboratory
fortified blank.

The laboratory, however, should investigate the poor laboratory fortified blank recoveries and
implement appropriate corrective action. Poor recoveries in a blank spike analysis are indicative of
a potentially serious problem in the analytical process.

Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/ekd

Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Validation (DV) Worksheet
Data Summary Table

C:\AUTrillium\Roux SedTransport\2279SV



TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report 87000-2279A

Recommendation Summary

Sample Nos.

SW-04

SW-09

Matrix

AQ

AQ

TCL
SVOCs

J1-2, R1

J2'3

A =

J1 =

J2 =

JJ =

AQ - aqueous

Accept the results for the sample.

Estimate (UJ) result for benzyl alcohol due to a high %D in the continuing calibration.

Estimate (UJ) the results for 2,4-dinitrophenol and benzoic acid due to poor recoveries in the
laboratory fortified blank.

Estimate (UJ) the result for pentachlorophenol due to no recovery in the laboratory fortified
blank but acceptable recoveries in the matrix spikes using this sample.

R1 = Reject (R) result for pentachlorophenol due to no recovery in the laboratory fortified blank.
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DATA SUMMARY KEY
ORGANIC DATA VALIDATION

J = The associated numerical value is an estimated quantity.

R = The data are unusable (compound may or may not be present). Resampling and
reanalysis are necessary for verification. The R replaces the numerical value or
sample quantitation limit.

U = The compound was analyzed for, but not detected. The associated numerical value
is the sample quantitation limit or the adjusted sample quantitation limit.

UJ = The compound was analyzed for, but not detected. The associated numerical value
is the estimated sample quantitation limit.
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EPA-NE Site Name
Data Validation Worksheet Cover Page - Page 1 Reference No.

REGION I ORGANIC DATA VALIDATION

The following data package has been validated:

- PI •€$*.

Lab Name 5TL nmfrf iVu>i~ SOW/Method No.
Case/Project No. Sampling Date(s) \o\4\OO
SDG No. '3-WQ- g-yf^A- Shipping Date(s) io\<o\6Q
No. of Samples/Matrix 1O/A^ Date Rec'd by lab

Traffic Report Sample Nos. 6U?-0*, j»u3-'Q.j 6W-O* t 5>u)-Q3y SuJ-D4,

Trip Blank No. _
Equipment Blank No.
Bottle Blank No. A/A-
Field Duplicate Nos.
PES Nos.

The Region I. EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses,
revision 1 >•/ ^16> was used to evaluate the data and/or approved modifications to the EPA-NE
Functional Guidelines were used to evaluate the data and are attached to this cover page: (attach modified
criteria from EPA approved QAPjP or amendment to QAPjP).

^-——-5-^
Artier II o> Tier III evaluation was used to validate the data (circle one). If a Tier II validation with a
partiaTTie>4IIwas used, then identify samples, parameters, etc. that received partial Tier III validation

tntiUA

The data were evaluated based upon the following parameters:

- Overall Evaluation of Data - Field Duplicates
- Data Completeness (CSF Audit - Tier I) - Sensitivity Check
- Preservation & Technical Holding Times - PE Samples/Accuracy Check
- GC/MS & GC/ECD Instrument Performance Check - Target Compound Identification
- Initial & Continuing Calibrations - Compound Quantitation and Reported
- Blanks Quantitation Limits
- Surrogate Compounds - TICs
- Internal Standards - Semivolatile and Pesticide/PCB Cleanup
- Matrix Spike/Matrix Spike Duplicate - System Performance

Region I Definitions and Qualifiers:

A - Acceptable Data
J - Numerical value associated with compound is an estimated quantity.
R - The data are rejected as unusable. The R replaces the numerical value or sample quantitation limit.
U - Compound not detected at that numerical sample quantitation limit.
UJ - The sample quantitation limit is an estimated quantity.
TB, BB, EB - Compound detected in aqueous trip blank, aqueous bottle blank, or aqueous equipment
blank associated with soil/sediment samples.

Validator's Name (fl)f>lA-&i'b=>gv\ Company Namel^i / ( I V m , J* fohone Number

Date Validation Started 57 H O 1 Date Validation Completed_r_,

12/96



EPA-NE
Data Validation Worksheet Cover Page - Page 2

Check if all criteria are met and no hard copy worksheet provided. Indicate NA if worksheet is not applicable
to analytical method. Note: there is no standard worksheet for System Performance, however, the validator
must document all system performance issues in the Data Validation Memorandum.

VOA/SV worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
VOA/SV-II
VOA/SV-HI
VOA/SV-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
VOA-VI
SV-VI
VOA/SV-VII
VOA/SV-Pest/PCB-VIII
VOA/SV-Pest/PCB-IX
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
VOA/SV-Pest/PCB-XII
VOA/SV-Pest/PCB-XIII
VOA/SV-XTV
VOA/SV-XV
TABLE n-WORKSHEET

Pest/PCB worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
Pest/PCB-IIA

Pest/PCB-IIB

Pest/PCB-IIC

Pest/PCB-IID

Pest/PCB-III
Pest/PCB-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
Pest/PCB-VI

Pest/PCB-Vn
VOA/SV-Pest/PCB-VIII
VOA/SV-Pest/PCB-K
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
Pest/PCB-XU
VOA/SV-Pest/PCB-XIII
TABLE II-WORKSHEET

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/MS INSTRUMENT PERFORMANCE CHECK (TUNING)
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
VOA SURROGATE SPIKE RECOVERIES
SV SURROGATE SPIKE RECOVERIES
INTERNAL STANDARD PERFORMANCE
MATRDC SPKE/MATRK SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
TARGET COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
TENTATIVELY IDENTIFIED COMPOUNDS
SEMIVOLATILE CLEANUP
OVERALL EVALUATION OF DATA

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RESOLUTION '
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RETENTION TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
ACCURACY CHECK OF INITIAL CALIBRATION
GC/ECD INSTRUMENT PERFORMANCE CHECK-
PESTICIDE DEGRADATION
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
SURROGATE COMPOUNDS:
SPIKE RECOVERIES AND RETENTION TIME SHIFT
PESTICIDE CLEANUP
MATRIX SPIKE/MATRIX SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
OVERALL EVALUATION OF DATA

Afdr

I certify that all criteria were met for the worksheets checked above.

Sigramre:_/&a$/-frkf'<Wr ' Name:

x)ate:

12/96
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Fall Storm 2

ROUX ASSOCIATES, INC. Mooo6626M32 ISS/SUB-SEC



I F l I L_l^l 1 ' 1 /̂1 INC. 356 FARRAGUT CROSSING DR.

Consultants in Environmental Chemistry KNOXVILLE, TN 37922
[423] 966-888O

May 18, 2001 ™ (423)966-8885
J cenkson@trilliuminc.com

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7000-2381A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
Total TAL Metals: 2/Surface Waters/SW-04, SW-09

1/Field Blank
Selected Total Metals: 8/Surface Water/SW-01, SW-02, SW-03, SW-05,

SW-06, SW-07, SW-08, SW-10
(Field Duplicates: SW-01/SW-10)

Dissolved Arsenic: 10/Surface Waters/SW-01, SW-02, SW-03, SW-04, SW-
05, SW-06, SW-07, SW-08, SW-09, SW-10

(Field Duplicates: SW-01/SW-10)
1/Field Blank

Total Suspended Solids: 10/Surface Waters/SW-01, SW-02, SW-03, SW-
04, SW-05, SW-06, SW-07, SW-08, SW-09, SW-
10

(Field Duplicates: SW-01/SW-10)
1/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the inorganic analytical data for two surface water samples
collected by Roux Associates, Inc. at the Industri-Plex Site in Wobum, Massachusetts. Several
additional samples were also reported in this data package, but, per project specifications, only the
results for SW-04 and SW-09 were validated. The samples were analyzed according to EPA Methods
6010B/7470A, as applicable, for metals and EPA Method 160.2 for TSS. For SW-04 and SW-09,
the full TAL (target analyte list, per the Contract Laboratory Program) was reported for the total
metals fraction and arsenic only was reported for the dissolved fraction.

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE. PA19320 • (610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS
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The data were evaluated as Tier II level in accordance with the "Region I Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses" dated June 13, 1988, and the project-
specific Quality Assurance Project Plan (QAPP). The evaluation was based on the following
parameters:

• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
* • Instrument Calibration.

• Contract Required Detection Limit (CRDL) Standards.
• Blanks.

* • Inductively Coupled Plasma (ICP) Interference Check Samples.
Matrix Spike (MS).

* • Laboratory Duplicates.
* • Field Duplicates.
* • Laboratory Control Sample.
* • ICP Serial Dilution Analysis.
* • Detection Limit Results.
NA • PE Samples/Accuracy Check.

• Sample Quantitation

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not be included as
attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

Metals

The DQO for this site is to collect data of sufficient quab'ty to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
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storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.

Sample results for metals were qualified as the result of measurement error, which includes both
analytical (laboratory) error and sampling (field) error. Measurement error associated with analysis
includes unacceptable CRDL standard recoveries for thallium and lead and laboratory blank
contamination. There was one major impact on data usability.

• Results for lead in both samples qualified as less than the reported values based on
laboratory blank contamination.

Measurement error associated with sample collection includes field blank contamination. There was
one major impact on data usability:

• Results for aluminum, barium, calcium, chromium, copper, magnesium, and nickel
in both samples were qualified as less than the reported values based on field blank
contamination.

Total Suspended Solids (TSS)

All quality control criteria were met for the TSS analyses of these samples..

Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier HI deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

No documentation of sample pHs was provided in the data package. At the request of the validator,
the laboratory provided a copy of their Preservative Record, dated 10/23/00, via facsimile on 5/17/01.
This document confirmed that all samples for metals analysis were properly preserved, and was
inserted into the data package by the validator to ensure that accurate and complete documentation
is available for future reference.

CRDL Standards

The following analytes did not meet recovery criteria in the CRDL standard analyses:
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Analyte

thallium

lead

%REC

46.7, 59.7

151.5

Limits

80-120%

80-120%

Action

UJ

J

Results for thallium and lead in SW-04 and SW-09 were less than SxCRDL and were qualified as
indicated above based on the unacceptable CRDL standard recoveries.

No CRDL standard was run for mercury in association with these sample analyses.

Blanks

The following analytes were detected in associated blanks.

Analyte

Aluminum

Antimony

Barium

Calcium

Chromium

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Zinc

Type of Blank

Field

Calibration

Field

Field

Field

Field

Field

Calibration

Field

Field

Field

Field

Field

Field

Maximum Concentration

110 ug/L

7.1 ug/L

7.1 ug/L

35,700 ug/L

2.5 ug/L

4.2 ug/L

110 ug/L

3.0 ug/L

4230 ug/L

13. 4 ug/L

1.7 ug/L

902 ug/L

2690 ug/L

16.8 ug/L

Action Level

550 ug/L

35.5 ug/L

35.5 ug/L

178,500 ug/L

12.5 ug/L

2 1.0 ug/L

550 ug/L

15.0 ug/L

21, 150 ug/L

67.0 ug/L

8.5 ug/L

4510 ug/L

13,450 ug/L

84.0 ug/L

Action

U

None

U

U

U

U

None

U

U

None

U

None

None

None
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Antimony was not detected in either of the site samples; therefore, no qualifiers were necessary due
to the blank contamination for this analyte.

Iron, manganese, potassium, sodium, and zinc were present in both samples at concentrations
exceeding the action limit for each analyte; therefore, no qualifiers were warranted for these elements
based on blank contamination.

Results for aluminum, barium, calcium, chromium, copper, lead, magnesium, and nickel in SW-04
and SW-09 were qualified as less than the reported values (U) based on blank contamination.

Matrix Spike

The following analytes did not meet recovery criteria for surface water sample SW-09:

Analyte

Selenium

%REC

125.8

Limits

75-125%

Action

None

Selenium was not detected in either of the site samples and the spike recovery was slightly high,
suggesting false positives or a high bias. Therefore, no qualifiers were applied on this basis and the
"N" qualifiers applied by the laboratory were removed.

Sample Quantitation

Results for cadmium and cobalt in SW-04 were qualified as estimated (J) because they are less than
twice the applicable instrument detection limit. All "B" flags applied by the laboratory to sample
results below the applicable CRDL were removed.

Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

CoJXL fate*—
Carol A. Erikson
Quality Assessment Manager

CAE/psn
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TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7000-2381A

\TRILLIUM,

Recommendation Summary

Sample Nos.

SW-04

SW-09

Matrix

AQ

AQ

Total TAL
Metals

A1, J1-2

A',J '

Dissolved
Arsenic

A

A

TSS

A

A

A =

A1 =

J =

J -

AQ - aqueous

Accept the results for the sample.

Accept the results for the sample, but qualify the positive results for aluminum, barium,
calcium, chromium, copper, lead, magnesium, and nickel as not detected (U) due to blank
contamination.

Estimate (UJ) the results for lead and thallium due to unacceptable CRDL standard
recoveries.

Estimate (J) the results for cadmium and cobalt because they are less than twice the applicable
instrument detection limits.
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TRILLIUM,

DATA SUMMARY KEY
INORGANIC DATA VALIDATION

J = The associated value is an estimated quantity.

R = The data are unusable. (Note: Analyte may or may not be present).

U = The material was analyzed for, but was not detected above the level of the associated
value. The associated value is either the sample quantitation limit or the sample
detection limit.

UJ = The material was analyzed for, but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.
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REGION I Site Man*
Data Review Worksheets Reference Huab«r r

REGION I RSVIXW OF INORGANIC
CONTRACT LABORATORY DATA PACXAOI

> TVi /MU I/A/Jut • ^.-n A /. _/—
The/hardcopied (laboratory name) ^iL- Ltn\KJLC.fi&uJ\ data package received
at Region T[ has been reviewed and the quality assurance and performance
data summarized. The data review included:

Case No. -3-> ~ SAS No. Sampling Date(s)
SDG. No. _ Matrix AS^ Shipping Date(s)
No. of Samples /y Date Rec'd by Lab

Traffic Report Nos: 5tt)-flJ. $u)-0'>,5u)-O*>

Trip Blank No.: •
Equipment Blank No. ; &e,l6i
Field Dup Nos: 5U)-Ol/Su}-/'O

sew-No". ILfO-^- requires that specific analytical work be done and that
associated reports be provided by the laboratory to the Regions, EMSL-
LV, and SMO. The general criteria used to determine the performance were
based on an examination of:

-Data Completeness -Field Duplicates
-Holding Times -Lab Control Sample Results
-Calibrations -Furnace AA Results
-Blanks -ICP Serial Dilution Results
-ICP Interference Check Results -Detection Limit Results
-Matrix Spike Recoveries -Sample Quantitatlon
-Laboratory Duplicates

Overall Consents: TierX- *A I Ma.fov\ ~ 5

Definitions and Qualifiers:

A - Acceptable data.
J - Approximate data due to quality control criteria.
R - Reject data due to quality control criteria.
U - Analyte not detected.

Reviewer: -u&1~- - Date



REGION I
Data Review Worksheets

DATA COMPLETENESS

MISSING INFORMATION DATE IAB CONTACTED DfVTE REC'D

c£uitd

• --SMT ' MOT



REGION I
Data Review Worksheets

II. HOLDING TIMES Complete table for all samples and pircle the
analysis date for sa«pl*« not vithiji criteria.

r

SAMPLE
ID

Stf-O^
^'0°\

-

'

•

DATE
SAMPLED

}OJW/Cr&

lb\tf>lcO

"

,- -

-

•

....

HG
DATE

ANALYSIS

pwf "/ /
Aa/fi /!/>"

huA ///>/

-

-

CYANIDE
DATE

ANALYSIS

-

- • •

_

OTHERS
DATE

ANALYSIS

f*ipnl2>
hMsf^ lifts

ff-tl/b
/

-

-

i_

pH

<Z

^^---

-

-

-

- --

"

-

ACTION

r\<yyJL
•

TlfrTUO

,1

,

»

-

1

— , — -

METALS - 180 DAYS FROM SAMPLE COLLECTION
MERCURY - 28 DAYS FROM SAMPLE COLLECTION
CYANIDE - 14 DAYS FROM SAMPLE COLLECTION

ACTION:
1. If holding times are exceeded all positive results are

estimated (j) and non-detects are estimated (UJ).

2. If holding times are grossly exceeded, the reviewer may
determine that non-detects are unusable (R).



REGION I
Data Review Worksheets

HI B. INSTRUMENT CALIBRATIOW (Section 2)

2. Analytical Sequence

A. Did the laboratory use the proper number of
standards for calibration aa described in the
sow?

B. Were calibrations performed at the beginning of
each analysis?

C. Were calibration standards analyzed at the be-
ginning of sample analysis and at a minimum fre-
quency of ten percent or every two hours during x- — r~\
analysis, whichever is more frequent? (̂ eŝ cr No

D. Were the correlation coefficients for the cali-
bration curves for AA, Hg, and CN > 0.995? [-(iot̂ Yes or No

E. Was a standard at 2xCRDL analyzed for all 1CP _ ,.
analyses? (Ye»̂ )or No

If No.

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below and list the samples affected.

Pb 161,5 %>



REGION I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 * 2 below
worksheet should be used for soil and water blanks.

1. Laboratory Blanks

DAT£ ICB/CCB*

n/tt/oQ

A separate

MATRIX :_AQ.

PREP AMATYTE

2. Equipment/Trip Blanks

DATjg EQUIP BLI

PC.
Pb

ANALYTE _ CONq. /UMIT

f

3. Frequency Requirements

A.

B.

If No.

Was a preparation blank analyzed for each watrix
for every 20 samples and for each digestion
batch?

Was a calibration blank run every 10 samplec or
every 2 hours whichever is nore frequent?

alt yuLa

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly
any actions below, and list the samples affected rain^y-



REGION I
Data Review Worksheet

IV A- BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 * 2 below A s«m»r;»«-<»
worksheet should be used for soil and water blanks. " yarate

1. Laboratory Blanks

DATfi ICB/CCBO PREP BL

MATRIX:

CONC/UMITS

2. Equipment/Trip Blanks

DATE EQUIP BL|

fold
ANALYTE CONG. /UNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix
for every 20 samples and for each digestion
batch?

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent?

Y*s or No

Yes or No

If Wo.

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected



REGION I
Data Review Worksheets

VI. MATRIX fiPIKK

MATRIX:

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the
required criteria.

s - amount of spike added
SSR - spikes sample result
SR - sample result

Analyte SSR SR %R Action

*6e^

- - -

-

I2>5%
~

-

.,

,

5.0 H\ 10- O
1j1

I
_. _

,..

—- . .w ,
ii

--!

/2-5"« fr
,

-- •_

..
_

„

A- ('

_. ..... . . . _ , _

Matrix Spike Actions apply to all samples of the same matrix.

ACTIONS:
10 is >

1. If the sample concentration exceeds the spike concentration by a
factor of 4 or more, no action is taken.

2. If any analyte does not meet the *R criteria follow the actions
stated below:

PERCENT RECOVERY
00* 30%-74%

Positive Sample Results
Non-detected Results

J
R

J
OJ

J
A

2. Frequency Criteria

A. Was a matrix spike prepared at the required fre-
quency? Yes or No

B. Was a post digestion spike analyzed for elements
that did not meet required criteria for matrix
spike recovery? Yes or No

A separate worksheet should be used for each matrix spike pair.



I | | I I 1 INC. 356 FARRAGUT CROSSING DR

Consultants in Environmental Chemistry KNOXVILLE, TN 37922
(423) 966-8880

FAX (423) 966-8885
cenkson@tnlliuminc com

May 15, 2001

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7000-2381A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
SVOCs: 10/Surface Waters/SW-01, SW-02, SW-03, SW-04, SW-05, SW-

06, SW-07, SW-08, SW-09, SW-10
(Field Duplicates: SW-01/SW-10)
1/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the organic analytical data for two surface water samples
collected by Roux Associates, Inc. at the Industri-Plex Site in Woburn, Massachusetts and reported
in the above-referenced laboratory report. Several additional samples were also reported in this data
package, but, per project specifications, only the results for SW-04 and SW-09 were validated. All
of the samples were analyzed according to EPA Method 8270C for semivolatile organic compounds
(SVOCs). For SW-04 and SW-09, the full TCL (target compound list, per the Contract Laboratory
Program), with cyclohexanone added as a target analyte, was reported.

The data were evaluated as Tier II level in accordance with the "Region I EPA NE Data Validation
Functional Guidelines for Evaluating Environmental Analyses" dated December 1996, and the
project-specific Quality Assurance Project Plan (QAPP), dated September 14,1999. The evaluation
was based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
NA • Gas Chromatography/Electron Capture Detector (GC/ECD) Instrument Performance

Checks.
• Initial and Continuing Calibration.

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE, PA19320 • (610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS



\ TRILLIUM,

Mr. Larry McTiernan STL Connecticut Report #7000-2381A
15 May 2001
Page 2

Blanks.
* • Surrogate Compounds.
* • Internal Standards.
* • Matrix Spike (MS)TMatrix Spike Duplicates (MSD).
* • Field Duplicates.

• Sensitivity Check (Method Detection Limit Study or Laboratory Fortified Blank).
NA • PE Samples/Accuracy Check.
NA • Target Compound Identification.
NA • Sample Quantitation and Reported Quantitation Limits.
NA • SVOC and Pesticides Cleanup.
NA • System Performance.

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not
be included as attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.

SVOC sample results were qualified as the result of measurement error, which in this case includes
only analytical (laboratory) error. Measurement error associated with sample analysis includes
calibration variability and poor LFB performance. There were two major impacts on data usability:

• The result for pentachlorophenol in SW-04 was rejected because this compound was
not recovered in the laboratory fortified blank analysis.



TRILLIUM,

Mr. Larry McTiernan
15 May 2001
Page 3

STL Connecticut Report #7000-2381A

• Results for benzoic acid in both samples were rejected due to no recovery in the
laboratory fortified blank analysis.

Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

Calibration

Compounds that did not meet criteria in the initial and continuing calibrations are summarized in the
following table.

Instrument ID:

Compound

hexachlorocyclopentadiene

benzyl alcohol

benzoic acid

hexachlorocyclopentadiene

HP5971Q

1C
11/3/00

30.5%RSD

HP5971Q

CC
11/2/00
@10:25

27.7%D

28.1%D

30.4%D

Action

Positive
Detects

NA

NA

NA

NA

NDs

UJ

UJ

UJ

UJ

Affected
Samples

None (MS/MSD
only)

SW-04, SW-09

SW-04, SW-09

SW-04, SW-09

Sample results will be qualified as indicated above.

Blanks

The following compound was reported in the associated method and field blanks:

Compound

bis(2-ethylhexyl)phthalate

diethylphthalate

Blank Type

Field

Method

Max
Cone.

lug/L

0.4ug/L

Action Limit

lOug/L

4.0ug/L

Action

None - ND

None - ND
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Neither target analyte found in the blanks was detected in either of the site samples. Therefore, no
qualifiers were applied based on blank contamination.

Laboratory Fortified Blank

Recoveries of 2,4-dinitrophenol (35%; QC 70- 1 39%) and 2,4,5-trichlorophenol (5 8%; QC 7 1 - 1 24%)
were unacceptably low in the laboratory fortified blank analysis. Results for 2,4-dinitrophenol and
2,4,5-trichlorophenol in SW-04 and SW-09 were qualified as estimated (UJ) on this basis.

Although acceptance limits of 0-25% were designated by the laboratory on the summary form in the
data package, acceptable recovery was not demonstrated for benzoic acid in the laboratory fortified
blank analysis associated with these samples, based on the validator's professional judgment (0%).
Results for benzoic acid in SW-04 and SW-09 were rejected (R) on this basis.

Pentachlorophenol (at 40 ug/L) was not recovered (0%) in the laboratory fortified blank (QC 63-
125%). However, SW-09 was also prepared and analyzed as a matrix spike/matrix spike duplicate
pair. The MS/MSD spiking solution includes pentachlorophenol (at 100 ug/L), and very good
recoveries (78% and 89%) were obtained for this compound in the spiked analyses of SW-09.
Therefore, based on professional judgment, the result for pentachlorophenol in SW-04 was rejected
(R) as unreliable due to the lack of recovery in the laboratory fortified blank. The result for
pentachlorophenol in SW-09 was qualified as estimated (UJ), rather than being rejected, based on the
acceptable recoveries of pentachlorophenol in the spiked analyses of this sample, which mitigate the
lack of recovery for this analyte in the laboratory fortified blank.

The laboratory narrative in this data package indicates that they are investigating the cause of the
poor pentachlorophenol recovery in this quality control analysis. However, in the absence of
additional information or raw data review, the qualifiers discussed above must be applied.

Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/ekd
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Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Validation (DV) Worksheet
Data Summary Table

C:\AHTriIlium\RouxSedTransport\2381SV



TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7000-2381A

Recommendation Summary

Sample Nos.

SW-04

SW-09

Matrix

AQ

AQ

TCL
SVOCs

J1-2, R1-2

J'-2-3, R2

AQ - aqueous

A =

ji =

J2 =

J3 =

Accept the results for the sample.

Estimate (UJ) the results for benzyl alcohol, benzole acid, and hexachlorocyclopentadiene due
to a high percent difference in the associated continuing calibration standard.

Estimate (J, UJ) the results for 2,4-dinitrophenol and 2,4,5-trichlorophenol due to poor
recoveries in the laboratory fortified blank.

Estimate (UJ) the result for pentachlorophenol due to no recovery in the laboratory fortified
blank but acceptable recoveries in the matrix spikes using this sample.

R1 = Reject (R) result for pentachlorophenol due to no recovery in the laboratory fortified blank.

R2 = Reject (R) the results for benzoic acid due to no recovery in the laboratory fortified blank.
Note: this qualifier takes precedence over the "UJ" qualifier applied to this analyte above.
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DATA SUMMARY KEY
ORGANIC DATA VALIDATION

J = The associated numerical value is an estimated quantity.

R = The data are unusable (compound may or may not be present). Resampling and
reanalysis are necessary for verification. The R replaces the numerical value or
sample quantitation limit.

U = The compound was analyzed for, but not detected. The associated numerical value
is the sample quantitation limit or the adjusted sample quantitation limit.

UJ = The compound was analyzed for, but not detected. The associated numerical value
is the estimated sample quantitation limit.



EPA-NE Site Name
Data Validation Worksheet Cover Page - Page 1 Reference No.

REGION I ORGANIC DATA VALIDATION

The following data package has been validated:

Lab Name ?>L (jir*M.tVUu SOW/Method No.
Case/Project No. Sampling Date(s) _
SDG No. tyrfO'^-bffi A- Shipping Date(s)
No. of Samples/Matrix H/A& Date Rec'd by lab

Traffic Report Sample Nos. $U)-Ql, Su)-O3-, $>t4-fl5; Su)-0(J; 6^-4fTy

Trip Blank No. —
Equipment Blank No. "pfe.[d.
Bottle Blank No. •—
Field Duplicate Nos. 5u)-O\ /4u)-IO
PES Nos. — '

The Region I. EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses,
revision A^y^£ was used to evaluate the data and/or approved modifications to the EPA-NE
Functional Guidelines were used to evaluate the data and are attached to this cover page' (attach modified
criteria from EPA approved QAPjP or amendment to QAPjP).

J^JTier JLor Tier III evaluation was used to validate the data (circle one). If a Tier II validation with a
partial TieMn was used, then identify samples, parameters, etc. that received partial Tier III validation

The data were evaluated based upon the following parameters:

- Overall Evaluation of Data - Field Duplicates
- Data Completeness (CSF Audit - Tier I) - Sensitivity Check
- Preservation & Technical Holding Times - PE Samples/Accuracy Check
- GC/MS & GC/ECD Instrument Performance Check - Target Compound Identification
- Initial & Continuing Calibrations - Compound Quantitation and Reported
- Blanks Quantitation Limits
- Surrogate Compounds - TICs
- Internal Standards - Semivolatile and Pesticide/PCB Cleanup
- Matrix Spike/Matrix Spike Duplicate - System Performance

Region I Definitions and Qualifiers:

A - Acceptable Data
J - Numerical value associated with compound is an estimated quantity.
R - The data are rejected as unusable. The R replaces the numerical value or sample quantitation limit.
U - Compound not detected at that numerical sample quantitation limit.
UJ - The sample quantitation limit is an estimated quantity.
TB, BB, EB - Compound detected in aqueous trip blank, aqueous bottle blank, or aqueous equipment
blank associated with soil/sediment samples.

Validator's Name Gttfl&l'£$01^ Company Name7r/7//'uM&CPhone Number

Date Validation Started S'l/^Dl Date Validation Completed

12196



EPA-NE
Data Validation Worksheet Cover Page - Page 2

Check if all criteria are met and no hard copy worksheet provided. Indicate NA if worksheet is not applicable
to analytical method. Note: there is no standard worksheet for System Performance, however, the validator
must document all system performance issues in the Data Validation Memorandum.

VOA/SV worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
VOA/SV-II
VOA/SV-III
VOA/SV-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
VOA-VI
SV-VI
VOA/SV-VII
VOA/SV-Pest/PCB-VIII
VOA/SV-Pest/PCB-IX
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
VOA/SV-Pest/PCB-XII
VOA/SV-Pest/PCB-XIII
VOA/SV-XIV
VOA/SV-XV
TABLE II-WORKSHEET

Pest/PCB worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
Pest/PCB-IIA

Pest/PCB-IIB

Pest/PCB-IIC

Pest/PCB-IID

Pest/PCB-III
Pest/PCB-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
Pest/PCB-VI

Pest/PCB-VII
VOA/SV-Pest/PCB-VIII
VOA/SV-Pest/PCB-IX
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
Pest/PCB-XII
VOA/SV-Pest/PC3-XIII
TABLE II-WORKSHEET

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/MS INSTRUMENT PERFORMANCE CHECK (TUNING)
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
VGA SURROGATE SPIKE RECOVERIES
SV SURROGATE SPIKE RECOVERIES
INTERNAL STANDARD PERFORMANCE
MATRDC SPBCE/MATRDC SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
TARGET COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
TENTATIVELY IDENTIFIED COMPOUNDS
SEMIVOLATILE CLEANUP
OVERALL EVALUATION OF DATA

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RESOLUTION '
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RETENTION TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
ACCURACY CHECK OF INITIAL CALIBRATION
GC/ECD INSTRUMENT PERFORMANCE CHECK-
PESTICIDE DEGRADATION
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
SURROGATE COMPOUNDS:
SPIKE RECOVERIES AND RETENTION TIME SHIFT
PESTICIDE CLEANUP
MATRIX SPIKE/MATRIX SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
OVERALL EVALUATION OF DATA

I certify that all criteria were met for the worksheets checked above.
/I r ^

Sianature: Q&bak&OVLJ Name: (OWl flr- tn'ttor)

"lie:
I I

12/96
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tô>^«nC5^^̂«S

>^ 
a

^
 

LM
re

 
*^

I- 
g

u i«

\2~s-^\̂*^^s
^J

VD
£

RU255•a"o"S>»•F t.
 
.

>
>

OaoJ2C3
L: 

-J
Uc
.

r
-

nCO
 

~
-i

OU33Sz2-5
S

 
£
!

X
o
 '2

«
 o

5
2

T
f

—"oo"St«S•̂S^«5.
"5

oUoa.oU«
 X

E
~

a

•ao
O

 
Nc

CS 
CS

^
s
 J

j

"
"
 X

Ji
 J

a

ore



5S
sa

•
 M

 
*

OOC
J

ooou

=555

C/5"5 s*=

35^
 «»5

15 S'»5

_
B

a*3o3oU

vjxM
\*nT

CF

O
J

f-toU



z
z

z
z

00OJCO

(U

E

U

w
>

•
 •
 •
 •

c.2•3Vw!=<"5.cR

00A5
. re

n
'H

2
*

"> 
0

I
1

-•=
0

j a^
J

C
XAQ

Compound

'u"rt

,-Q

<uu

"

—
 

g

rt —

s
e

•
 •

o£CaV
)2
«

*
*

£
Z

^
S

jis&
Z

1
#
:

•BOo.oUua

sTO

X

M
S

O\A

oT
3



Post-Turnover Storm

ROUX ASSOCIATES, INC. Mooosezewsz ISS/SUB-SEC



\TRI1_LIUM INC. 356 FARRAGUT CROSSING DR

Consultants in Environmental Chemistry KNOXVILLE. TN 37922
(423) 966-8880

^ 2001 FAX (423) 966-8885
' r«ar«lL'«~«-4r-» /fl)hr*illn ir-riii-irs pfim

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7000-2957A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
Total TAL Metals: 1 /Surface Water/SW-09

1/Field Blank
Selected Total Metals: 2/Surface Waters/SW-01, SW-10

(Field Duplicates: SW-01/SW-10)
Dissolved Arsenic: 3/Surface Waters/S W-01, SW-09, SW-10

(Field Duplicates: SW-01/SW-10)
1/Field Blank

Total Suspended Solids: 3/Surface Waters/S W-01, SW-09, SW-10
(Field Duplicates: SW-01/SW-10)
1/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the inorganic analytical data for one surface water sample
collected by Roux Associates, Inc. at the Industri-Plex Site in Woburn, Massachusetts. Several
additional samples were also reported in this data package, but, per project specifications, only the
results for SW-09 were validated. The samples were analyzed according to EPA Methods
6010B/7470A, as applicable, for metals and EPA Method 160.2 for TSS. For SW-09, the full TAL
(target analyte list, per the Contract Laboratory Program) was reported for the total metals fraction
and arsenic only was reported for the dissolved fraction.

The data were evaluated as Tier II level in accordance with the "Region I Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses" dated June 13, 1988, and the project-
specific Quality Assurance Project Plan (QAPP). The evaluation was based on the following
parameters:

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE, PA19320 • [610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS
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• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
* • Instrument Calibration.

• Contract Required Detection Limit (CRDL) Standards.
• Blanks.

* • Inductively Coupled Plasma (ICP) Interference Check Samples.
* • Matrix Spike (MS).
* • Laboratory Duplicates.

• Field Duplicates.
* • Laboratory Control Sample.

• ICP Serial Dilution Analysis.
* • Detection Limit Results.
NA • PE Samples/Accuracy Check.

• Sample Quantitation

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not be included as
attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

Metals

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.

Sample results for metals were qualified as the result of measurement error, which includes both
analytical (laboratory) error and sampling (field) error. Measurement error associated with analysis



Mr. Larry McTiernan
18 May 2001
PageS

TRILLIUM,
STL Connecticut Report #7000-2957A

includes unacceptable CRDL standard recoveries for thallium and lead and laboratory blank
contamination. There was one major impact on data usability.

• The result for copper in SW-09 was qualified as less than the reported value based on
laboratory blank contamination.

Measurement error associated with sample collection includes field blank contamination. There was
one major impact on data usability:

• Results for calcium and magnesium in SW-09 were qualified as less than the reported
values based on field blank contamination.

Total Suspended Solids (TSS)

Sample results for TSS were qualified as the result of measurement error, which in this case includes
only sampling (field) error, or, more specifically, unacceptable field duplicate comparisons. There
were no major impacts on data usability.

Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

No documentation of sample pHs was provided in the data package. At the request of the validator,
the laboratory provided a copy of their Preservative Record, dated 12/20/00, via facsimile on 5/17/01.
This document confirmed that all samples for metals analysis were properly preserved, and was
inserted into the data package by the validator to ensure that accurate and complete documentation
is available for future reference.

CRDL Standards

The following analytes did not meet recovery criteria in the CRDL standard analyses.

Analyte

lead

thallium

%REC

124.4, 134.5

75.6

Limits

80-120%

80-120%

Action

J

UJ



TRILLIUM,
Mr. Larry McTiernan
18 May 2001
Page 4

STL Connecticut Report #7000-2957A

Results for thallium and lead in SW-09 were less than SxCRDL and were qualified as indicated above
based on the unacceptable CRDL standard recoveries.

No CRDL standard was run for mercury in association with these sample analyses.

Blanks

The following analytes were detected in associated blanks:

Analyte

Barium

Calcium

Copper

Magnesium

Manganese

Potassium

Sodium

Zinc

Type of Blank

Field

Field

Calibration

Field

Field

Field

Field

Field

Maximum Concentration

3.0 ug/L

18,000 ug/L

2.5 ug/L

2 180 ug/L

3.9 ug/L

454 ug/L

2700 ug/L

7.8 ug/L

Action Level

15.0 ug/L

90,000 ug/L

12.5 ug/L

1 0,900 ug/L

19.5 ug/L

2,270 ug/L

1 3,500 ug/L

39.0 ug/L

Action

None

U

U

U

None

None

None

None

Barium, manganese, potassium, sodium, and zinc were present in the sample at concentrations
exceeding the action limit for each analyte; therefore, no qualifiers were warranted for these elements
based on blank contamination.

Results for calcium, copper, and magnesium in SW-09 were qualified as less than the reported values
(U) based on blank contamination.

Field Duplicates

The RPD for the following analyte was greater than the maximum acceptance criterion of 50 RPD:

Field Duplicate Pair

SW-01/SW-10

Analyte

TSS

RPD

61.2

Action

J
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One of the paired TSS results was below SxCRDL, but the alternate acceptance criterion for low
concentrations (±CRDL) was also not met. Therefore, the result for TSS in SW-09 was qualified as
estimated (UJ) on this basis.

Serial Dilution

The serial dilution result for sodium was more than 10% different from the original, undiluted analysis
result (10.9%). However, since the %D did not exceed 15%, no qualifiers were applied on this basis
per Region I guidelines.

Sample Quantitation

Results for nickel and dissolved arsenic in SW-09 were qualified as estimated (J) because they are less
than twice the applicable instrument detection limit. All "B" flags applied by the laboratory to sample
results below the applicable CRDL were removed.

Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/das
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Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Summary Tables
Data Validation (DV) Worksheets

\Roux SedTransport\2957in.wpd
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TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7000-2957A

Recommendation Summary

Sample Nos.

SW-09

Matrix

AQ

Total TAL
Metals

A',J''2

Dissolved
Arsenic

J3

TSS

J4

A =

A1 =

J1 =

J2 =

AQ - aqueous

Accept the results for the sample.

Accept the results for the sample, but qualify the positive results for calcium, copper, and
magnesium as not detected (U) due to blank contamination.

Estimate (J, UJ) the results for lead and thallium due to unacceptable CRDL standard
recoveries.

Estimate (J) the result for nickel because it is less than twice the applicable instrument
detection limit.

J3 = Estimate (J) the result for dissolved arsenic because it is less than twice the applicable
instrument detection limit.

J4 = Estimate the result for TSS due to poor reproducibility in the associated field duplicate
analyses.

Page 1 of 1
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\ TRILLIUM,

DATA SUMMARY KEY
INORGANIC DATA VALIDATION

J = The associated value is an estimated quantity.

R = The data are unusable. (Note: Analyte may or may not be present).

U = The material was analyzed for, but was not detected above the level of the associated
value. The associated value is either the sample quantitation limit or the sample
detection limit.

UJ = The material was analyzed for, but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.
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REGION i Site N*ae
Data Review Worksheets Reference Hu«b«r_| _ _

REGION I RKVIVW OP INORGANIC
CONTRACT LABORATORY DATA PACKAGE

/t>«)/i'w^/
I»1t> - .

Ther hardcopied (laboratory name) %L CtWMC.'hfrM data package received
at Region -3. has been reviewed and the quality assurance and performance
data summarized. The data review included:

Case N o . f l g - SAS No. Sampling Date(s)
SDG. No. Matrix A£k Shipping Date(s)
No. of Samples ~_tj- Date Rec'd by Lab

Traff ic Report Nos: *>U)*0I, ^^-0°), $uJ-lQ

Trip Blank No.: —
Equipment Blank No. ;~._ fifetd.
Field Dup Nos: 6>.U)-0I /4U)-IC>

it 0106 / •?<(&*•>
_ _ _ requires that specific analytical work be done and that

associated reports be provided by the laboratory to the Regions, EMSL-
LV, and SMO. The general criteria used to determine the performance were
based on an examination of:

-Data Completeness -Field Duplicates
-Holding Times -Lab Control Sample Results
-calibrations -Furnace AA Resulfcs
-Blanks -ICP Serial Dilution Results
-ICP Interference Check Results -Detection Limit Results
-Matrix Spike Recoveries -Sample Quantitation
-Laboratory Duplicates

Overall Comments: litf TL- Va>lfd*Hirfl - mJu/

Definitions and Qualifiers:

A - Acceptable data.
J - Approximate data due to quality control criteria.
R - Reject data due to quality control criteria.
U - Analyte not detected.

Reviewer: (U-VdLhClks Date;



REGION I
Data Review Worksheets

I. DATA COMPLETENESS

MISSING INFORMATION DATE LAB CONTACTED

MM c£uz<*ct~-yid

DftTE REC'n

6 1Iff 5

c-f<



REGION I
Data Review Worksheets

II. HOLDING TIMES

METALS -
MERCURY -
CYANIDE •

180 DAYS FROM SAMPLE COLLECTION
28 DAYS FROM SAMPLE COLLECTION
14 DAYS FROM SAMPLE COLLECTION

ACTION:
1.

2 .



REGION I
Data Review Worksheets

III B. INSTRUMENT CALIBRATION (Section 2)

2. Analytical Sequence

A. Did the laboratory use the proper number of
standards for calibration as described in the
SOW?

B. Were calibrations performed at the beginning of
each analysis? (¥•» or No

Were calibration standards analyzed at the be-
ginning of sample analysis and at a minimum fre-
quency of ten percent or every two hours during
analysis, whichever is more frequent? ($res /or No

Were the correlation coefficients for the cali-
bration curves for AA, Hg, and CM > 0.9*5? - ^ 6 Yes or No

Was a standard at 2xCRDL analyzed for all ICP
analyses? (Yes .or No

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below and list the samples affected.

•OUT 'HOTTITVI I



REGION I
Data Review Worksheet

IV A- BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 4 2 below
worksheet should be used for aoll and water blanks.

1. Laboratory Blanks

DATE ICB/CCB0 PREP

2. Equipment/Trip Blanks

DATJE EQUIP BL*

3. Frequency Requirements

cx>Nq. /UMIT6

A.

B.

If No,

Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch?

Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent? r No

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION I
Data Review Worksheets

IV B. BLAH* ANALYSIS RB8OLTS (Section 4)

4. Blank Actions

The Action Levels for any analyte is equal to fiva times the highest
concentration of that element's contamination in any blank. The action
level for samples which have been concentrated or diluted should be
multiplied by the concentration/dilution factor. Ho positive staple
result should be reported unless the concentration of the analyte in the
sample exceeds the Action Level (AX). Specific actions afe •• follows:

1. when the concentration is greater than the IDL, but less than the
Action Level, report the sample concentration detected with a U.

2*. When the sample concentration is greater than the Action Level,
report the sample concentration unqualified.

MATRIX: MATRIX:

ELEMENT MAX. CONC./ AL/
UNITS UNITS

ELEMENT MAX. CONC./
UNITS

to, ut\

A* AM

MAIL,.Q MA

NOTE: Blanks analyzed during a soil case must be converted to rag/kg in
order to compare them with the sample results.

Cone, in ug/L X Volume diluted to f200ml>
Weight digested (Igram )

X ̂ L X IgOOOfm X Ityg = mg/kg
1000ml 1kg lOOOug

Multiplying this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be compared to sample result}s._

'I IOTT1T\J I



REGION I
Data Review Worksheets

VIII. PIELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair.
For soil duplicates, calculate the CRDL in mg/kg using the Maple weight,
volume and percent solids data for the sample. Indicate what criteria
was used to evalute the precision by circling either the RPD or CRDL for
each element.

MATRIX:

Element CRDL
water go11
ug/L ng/kg

Sample I Dul BEC Action

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
chromium
Cobalt
Copper
Iron
Lead
Maqnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

-T25.

200
60
10

200_
5

5
5000

10
50
25
100
5

5000
15

0.2
40

5000
" 5

10
5000

10
50
20
10 .

•

-

•

,,
•e 0'̂ j

fl££>^
-̂ "̂

1
----

• --

•
&£•&

same matrix type.

ACTIONS:

1. Estimate (J) positive results for elements which have an RPD >30%
for waters and >50V for soils.

2. If sample results are less than 5x the CRDL, estimate (J) positive
results and (UJ) nondetected results for elements whose absolute
difference is >2xCRDL, (4xCRDL for soils). If both samples are non-
detected, the RPD is not calculated (NC).



REGION Z
Data Review Worksheets

XI. INDUCTIVELY COUPLED PLASMA (ICP) SERIAL DILUTION AHALYil*

Serial Dilutions were performed for each matrix and results
of the diluted sample analysis agreed within ten percent of
the original undiluted analysis.

Serial Dilutions were not performed for the following:

Serial Dilutions were performed, but analytical results did
not agree within 10% for analyte concentrations greater than
50* the IDL before dilution.

Report all results below that do not meet the required laboratory
criteria for ICP serial dilution analysis.

J

MATRIX:

ELEMENT IDL SOxIDL SAMPLE
RESULT

SERIAL
DILUTION

%0 ACTION

Barium
Beryllium
Cadmium
calciua
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

60

—

-
"

o?6ZTD

— -
"

%\,2*&

• — _

-

-

30, 0 ?£•

._..,

io*°i

,

•

1 -
.

Actions apply to all samples of the same matrix.

ACTIONS:

1. Estimate (J) positive results if %D >15.

"VvJT 'HOTT1TXI C^T TQT />0 'CO



I r~"l I I I I 1 ' IN/I INC. 356 FARRAGUT CROSSING DR

Consultants in Environmental Chemistry KNOXVILLE. TN 37922
(423) 966-8880

FAX [423] 966-8885
cenkson@tnlliuminc com

May 15, 2001

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7000-2957A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
SVOCs: 3/Surface Waters/SW-01, SW-09, SW-10

(Field Duplicates: SW-01/SW-10)
1/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the organic analytical data for one surface water sample
collected by Roux Associates, Inc. at the Industri-Plex Site in Woburn, Massachusetts and reported
in the above-referenced laboratory report. Additional samples were also reported in this data package,
but, per project specifications, only the results for SW-09 were validated. All of the samples were
analyzed according to EPA Method 8270C for semivolatile organic compounds (SVOCs). For SW-
09, the full TCL (target compound list, per the Contract Laboratory Program), with cyclohexanone
added as a target analyte, was reported.

The data were evaluated as Tier II level in accordance with the "Region I EPA NE Data Validation
Functional Guidelines for Evaluating Environmental Analyses" dated December 1996, and the
project-specific Quality Assurance Project Plan (QAPP), dated September 14,1999. The evaluation
was based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
NA • Gas Chromatography/Electron Capture Detector (GC/ECD) Instrument Performance

Checks.
* • Initial and Continuing Calibration.

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE. PA19320 • (610)383-7233 • FAX (610] 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS



\TRILLILJM,

Mr. Larry McTiernan STL Connecticut Report #7000-2957A
15 May 2001
Page 2

• Blanks.
* • Surrogate Compounds.
* • Internal Standards.
* • Matrix Spike (MS)TMatrix Spike Duplicates (MSD).
* • Field Duplicates.

• Sensitivity Check (Method Detection Limit Study or Laboratory Fortified Blank).
NA • PE Samples/Accuracy Check.
NA • Target Compound Identification.
NA • Sample Quantitation and Reported Quantitation Limits.
NA • SVOC and Pesticides Cleanup.
NA • System Performance.

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not
be included as attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.

SVOC sample results were qualified as the result of measurement error, which in this case includes
only analytical (laboratory) error. Measurement error associated with sample analysis includes method
and field blank contamination and poor LFB performance. There was one major impact on data
usability:

• The result for bis(2-ethylhexyl)phthalate was qualified as less than the sample-specific
contract required quantitation limit due to method and field blank contamination.



Mr. Larry McTiernan
15 May 2001
Page 3

STL Connecticut Report #7000-2957A

Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

Blanks

The following compounds were reported in the associated method and field blanks:

Compound

bis(2-ethylhexyl)phthalate

isophorone

Blank Type

Field

Field

Max
Cone.

lug/L

0.9 ug/L

Action Limit

10 ug/L

4.5 ug/L

Action

U

None - ND

The result for bis(2-ethylhexyl)phthalate was qualified as less than the sample-specific contract
required quantitation limit (CRQL) due to the associated blank contamination.

Laboratory Fortified Blank

Recovery of 2,4,5-trichlorophenol (65%; QC 71-124%) was unacceptably low in the laboratory
fortified blank analysis. The result for 2,4,5-trichlorophenol in SW-09 was qualified as estimated (UJ)
on this basis.

Compared to the laboratory-specific acceptance limits, an unacceptably high recovery of benzoic acid
(3 8%; QC 0-25%) was reported in the laboratory fortified blank analysis. No action was taken on this
basis, however it is worth noting that "acceptance" limits of 0-25% strongly suggest that this is not
a good analytical method for this particular compound.



\TRILI_ILJM,

Mr. Larry McTiernan STL Connecticut Report #7000-2957A
15 May 2001
Page 4

Please contact the undersigned at (865) 966-8880 if you have any questions or need farther
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/das

Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Validation (DV) Worksheet
Data Summary Table

C:\AllTrillium\RouxSedTransport\2957SV



TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7000-2957A

Recommendation Summary

Sample Nos.

SW-09

Matrix

AQ

TCL
SVOCs

A',J'

A1 =

AQ - aqueous

Accept the results for the sample, but qualify the result for bis(2-ethylhexyl)phthalate as not
detected (U) at the sample-specific CRQL due to blank contamination.

J1 = Estimate (UJ) the result for 2,4,5-trichlorophenol due to poor recovery in the laboratory
fortified blank.
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DATA SUMMARY KEY
ORGANIC DATA VALIDATION

J = The associated numerical value is an estimated quantity.

R = The data are unusable (compound may or may not be present). Resampling and
reanalysis are necessary for verification. The R replaces the numerical value or
sample quantitation limit.

U = The compound was analyzed for, but not detected. The associated numerical value
is the sample quantitation limit or the adjusted sample quantitation limit.

UJ = The compound was analyzed for, but not detected. The associated numerical value
is the estimated sample quantitation limit.
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EPA-NE Site Name
Data Validation Worksheet Cover Page - Page 1 Reference No.

REGION I ORGANIC DATA VALIDATION

The following data package has been validated:

Lab Name ?T U O* VJL t# tux
Case/Project No.
SDG No. '-fittrt?- ?*l 6"VA-
No. of Samples/Matrix 4/A<2

Traffic Repon Sample Nos.

SOW/Method No. tWr Vd-1~O(Ls
r1 I * T^k t \ 1 1 rt //I J / ^ I <*f 1 f^~T\oampiing jJate(s) (•t'^/o/t'' /^•//o/ot^
Shipping Date(s) I>JI4J&®
Date Rec'd by lab />lx>l tf>

6u)-0l. ^w-dl. 5w-;o

Trip Blank No. _ ,
Equipment Blank No.
Bottle Blank No. — •
Field Duplicate Nos. 5UJ-£)
PES Nos. - --

The Region I.. EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses.
revision \&\*l (> was used to evaluate the data and/or approved modifications to the EPA-NE
Functional Guidelines were used to evaluate the data and are attached to this cover page: (attach modified
criteria from EPA approved QAPjP or amendment to QAPjP).

f^ -- '"'̂ NA Tier II orJTier III evaluation was used to validate the data (circle one). If a Tier II validation with a
partiahTlSc.nl was used, then identify samples, parameters, etc. that received partial Tier III validation

The data were evaluated based upon the following parameters:

- Overall Evaluation of Data - Field Duplicates
- Data Completeness (CSF Audit - Tier I) - Sensitivity Check
- Preservation & Technical Holding Times - PE Samples/Accuracy Check
- GC/MS & GC/ECD Instrument Performance Check - Target Compound Identification
- Initial & Continuing Calibrations - Compound Quantitation and Reported
- Blanks Quantitation Limits
- Surrogate Compounds - TICs
- Internal Standards - Semivolatile and Pesticide/PCB Cleanup
- Matrix Spike/Matrix Spike Duplicate - System Performance

Region I Definitions and Qualifiers:

A - Acceptable Data
J - Numerical value associated with compound is an estimated quantity.
R - The data are rejected as unusable. The R replaces the numerical value or sample quantitation limit.
U - Compound not detected at that numerical sample quantitation limit.
UJ - The sample quantitation limit is an estimated quantity.
TB, BB, EB - Compound detected in aqueous trip blank, aqueous bottle blank, or aqueous equipment
blank associated with soil/sediment samples.

Validator's Name a^ r i - Company Name i ' t K l i y i f r h o n e Number

Date Validation Started ^m-\OI Date Validation Completed

12/96



EPA-NE
Data Validation Worksheet Cover Page - Page 2

Check if all criteria are met and no hard copy worksheet provided. Indicate NA if worksheet is not applicable
to analytical method. Note: there is no standard worksheet for System Performance, however, the validator
must document all system performance issues in the Data Validation Memorandum.

VOA/SV worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
VOA/SV-II
VOA/SV-III
VOA/SV-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
VOA-VI
SV-VI
VOA/SV-VII
VOA/SV-Pest/PCB-VIII
VOA/SV-Pest/PCB-IX
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
VOA/SV-PestyPCB-XII
VOA/SV-Pest/PCB-XHI
VOA/SV-XIV
VOA/SV-XV
TABLE II-WORKSHEET

Pest/PCB worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
Pest/PCB-IIA

Pest/PCB-IIB

Pest/PCB-IIC

Pest/PCB-IID

Pest/PCB-III
Pest/PCB-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
Pest/PCB-VI

Pest/PCB-VII
VOA/SV-Pest/PCB-VIII
VOA/SV-Pest/PCB-IX
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
Pest/PCB-XII
VOA/SV-Pest/PCB-XHI
TABLE II-WORKSHEET

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/MS INSTRUMENT PERFORMANCE CHECK (TUNING)
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
VGA SURROGATE SPIKE RECOVERIES
SV SURROGATE SPIKE RECOVERIES
INTERNAL STANDARD PERFORMANCE
MATRIX SPKE/MATRK SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
TARGET COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
TENTATIVELY IDENTIFIED COMPOUNDS
SEMIVOLATILE CLEANUP
OVERALL EVALUATION OF DATA

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RESOLUTION '
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RETENTION TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
ACCURACY CHECK OF INITIAL CALIBRATION
GC/ECD INSTRUMENT PERFORMANCE CHECK-
PESTICIDE DEGRADATION
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
SURROGATE COMPOUNDS:
SPIKE RECOVERIES AND RETENTION TIME SHIFT
PESTICIDE CLEANUP
MATRIX SPIKE/MATRIX SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
OVERALL EVALUATION OF DATA V

I certify that all criteria were met for the worksheets checked above.

Signature: (_QA&\.1\ IhL^^Z&f— Name:

/ate:

12/96
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I |~"""{ I I—I I 1 J IN/ I INC. 356 FARRAGUT CROSSING DR.

Consultants in Environmental Chemistry KNDXVILLE. TN 37932
' [423] 966-8880

T . , _nni FAX [423] 966-8S85
July 3, zUUl cenkson@tnlliuminc com

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7001-0698A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
Total TAL Metals: 1/Surface Water/SW-09

1/Field Blank
Selected Total Metals: 8/Surfacc Waters/SW-01, SW-02, SW-03, SW-05,

SW-06, SW-07, SW-09A, SW-10
(Field Duplicates: SW-01/SW-10)

Dissolved Arsenic: 7/Surface Waters/SW-01, SW-02, SW-03, SW-05, SW-07,
SW-09, SW-10
(Field Duplicates: SW-01/SW-10)
1/Field Blank

Total Suspended Solids: 9/Surface Waters/SW-01, SW-02, SW-03, SW-05,
SW-06, SW-07, SW-09, SW-09A, SW-10
(Field Duplicates: SW-01/SW-10)

Dear Mr. McTiernan:

A Tier II validation was performed on the inorganic analytical data for nine surface water samples
collected by Roux Associates, Inc. at the Industri-Plex Site in Woburn, Massachusetts. The samples
were analyzed according to EPA Methods 6010B/7470A, as applicable, for metals and EPA Method
160.2 for TSS. For SW-09, the full TAL (target analyte list, per the Contract Laboratory Program)
was reported for the total metals fraction and arsenic only was reported for the dissolved fraction.
For SW-01, SW-10, SW-02, SW-03, SW-05, SW-06, SW-07, and SW-09A, arsenic, chromium, lead,
and mercury were reported for the total metals fraction; dissolved arsenic was analyzed and reported
in all of these samples except SW-06 and SW-09A. TSS was analyzed and reported for all nine
samples.

The data were evaluated as Tier II level in accordance with the "Region I Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses" dated June 13, 1988, and the project-

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE, PA19320 • (610)383-7233 • FAX [610] 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS
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specific Quality Assurance Project Plan (QAPP). The evaluation was based on the following
parameters:

• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
* • Instrument Calibration.

• Contract Required Detection Limit (CRDL) Standards.
• Blanks.
• Inductively Coupled Plasma (ICP) Interference Check Samples.

Matrix Spike (MS).
* • Laboratory Duplicates.
* • Field Duplicates.
* • Laboratory Control Sample.

• ICP Serial Dilution Analysis.
* • Detection Limit Results.
NA • PE Samples/Accuracy Check.

• Sample Quantitation

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method wil l not be included as
attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

Metals

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.
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Sample results for metals were qualified as the result of measurement error, which includes both
analytical (laboratory) error and sampling (field) error. Measurement error associated with analysis
includes unacceptable recoveries for lead, selenium, and thallium in the CRDL standards,
unacceptable interference check sample results for copper, an unacceptable matrix spike recovery for
selenium, unacceptable serial dilution results for potassium, sodium, and zinc, and laboratory blank
contamination. There were several major impacts on data usability:

• Results for cobalt, nickel, potassium, silver, thallium, and vanadium in SW-09 were
qualified as less than the reported values (U) due to laboratory blank contamination.

• Results for mercury in SW-10 and SW-05 were qualified as less than the reported
values (U) due to laboratory blank contamination.

• The result for selenium in SW-09 was rejected (R) due to a very poor matrix spike
recovery.

Measurement error associated with sample collection includes field blank contamination. There was
one major impact on data usability:

• The result for copper in SW-09 was qualified as less than the reported value (U)
based on field blank contamination.

Total Suspended Solids (TSS)

All quality control criteria were met for the TSS analyses of these samples.

Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

CRDL Standards

The following analytes did not meet recovery criteria in the CRDL standard analyses:



TRILLIUM,

Mr. Larry McTiernan
5 July 2001
Page 4

STL Connecticut Report #7001-0698A

Analyte

selenium

thallium

lead

%REC

78.2, 50.9%

143, 135%

134%

Limits

80-120%

80-120%

80-120%

Action

UJ

J

J

The positive results reported for thallium in SW-09 and for lead in SW-09, SW-03, and SW-09A
were less than 3xCRDL and were qualified as estimated (J) based on the unacceptably high recoveries
listed above.

Selenium was not detected above the IDL in SW-09 and was qualified as estimated (UJ) due to the
unacceptably low recoveries listed above.

No CRDL standard was run for mercury in association with these sample analyses.

Blanks

The following analytes were detected in associated blanks.

Analyte

Antimony

Barium

Calcium

Cobalt

Copper

Iron

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

Type of Blank

Calibration

Field

Field

Preparation

Field

Field

Field

Field

Calibration

Calibration

Preparation

Preparation

Maximum Concentration

5.1 ug/L

2.1 ug/L

1280 ug/L

0.836 ug/L

1.4 ug/L

17.3 ug/L

255 ug/L

3.0 ug/L

O.I ug/L

0.9 ug/L

1206 ug/L

1.199 ug/L

Action Level

25.5 ug/L

10.5 ug/L

6400 ug/L

4.2 ug/L

7.0 ug/L

86.5 ug/L

1275 ug/L

15.0 ug/L

0.5 ug/L

4.5 ug/L

6030 ug/L

6.0 ug/L

Action

None

None

None

U

U

None

None

None

U

U

U

U
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Analyte

Sodium

Thallium

Vanadium

Zinc

Type of Blank

Field

Calibration

Calibration

Field

Maximum Concentration

445 ug/L

9.0 ug/L

0.6 ug/L

7.3 ug/L

Action Level

2225 ug/L

45.0 ug/L

3.0 ug/L

36.5 ug/L

Action

None

U

U

None

Barium, calcium, iron, magnesium, manganese, sodium, and zinc were present in SW-09 at
concentrations exceeding the action limit for each analyte; therefore, no qualifiers were warranted for
these elements based on blank contamination.

Antimony was not detected above the IDL in SW-09; therefore, no qualifiers were warranted for this
element based on blank contamination.

Results for cobalt, copper, nickel, potassium, silver, thallium, and vanadium in SW-09 were qualified
as less than the reported values (U) based on the associated blank contamination.

Results for mercury in SW-10 and SW-05 were qualified as less than the reported values (U) based
on the associated blank contamination.

In one or more calibration blanks, copper, aluminum, beryllium, and cadmium gave responses that
were greater than two times the applicable negative instrument detection limit (IDL). Since these
negative responses may indicate the possibility of false negatives, results for beryllium and cadmium
in SW-09 were qualified as estimated (UJ). The positive results reported in SW-09 for copper and
aluminum were greater than four times the IDL, therefore no action was warranted based on the
negative calibration blank responses.

ICP Interference Check Sample

Interference check sample results did not meet the acceptance criterion (80-120% Recovery) for
copper (124.0% and 123.0%). The result for copper in SW-09 was qualified as estimated (J) on this
basis.

Matrix Spike

An unacceptably low recovery (<30%) was obtained for selenium (22.4%) in the matrix spike analysis
of SW-09. The result for selenium in SW-09 was rejected (R) as unreliable on this basis.
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Serial Dilution Analysis

Serial dilution results for potassium (50.6%), sodium (17.8%), and zinc (19.1%) were more than 10%
different from the original, undiluted analysis results. Because all of these %D values exceeded 15%,
results for potassium, sodium, and zinc in SW-09 were qualified as estimated (J).

Sample Quantitation

Results for total arsenic in SW-01 and for dissolved arsenic in SW-07 were qualified as estimated
(J) because they are less than twice the applicable instrument detection limit and were not otherwise
qualified. All "B" flags applied by the laboratory to sample results below the applicable CRDL were
removed.

Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/ekd

Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Summary Tables
Data Validation (DV) Worksheets

\Roux SedTransport\0698in.wpd
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TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7001-0698A

Recommendation Summary

Sample Nos.

SW-09

SW-01

SW-02

SW-03

SW-05

SW-06

SW-07

SW-09A

SW-10

Matrix

AQ

AQ

AQ

AQ

AQ

AQ

AQ

AQ

AQ

Total TAL
Metals

A1'2, J1'2-3'4-5, R1

NA

NA

NA

NA

NA

NA

NA

NA

Selected
Metals

NA

J6

A

J2

A3

A

A

J2

A3

Dissolved
Arsenic

A

A

A

A

A

NA

J7

NA

A

TSS

A

A

A

A

A

A

A

A

A

A =

A1 =

A2 =

A3 =

AQ - aqueous NA - not analyzed

Accept the results for the sample.

Accept the results for the sample, but qualify the positive results for cobalt, nickel, potassium,
silver, thallium, and vanadium as not detected (U) due to laboratory blank contamination.

Accept the results for the sample, but qualify the positive result for copper as not detected
(U) due to field blank contamination.

Accept the results for the sample, but qualify the positive results for mercury as not detected
(U) due to laboratory blank contamination.

Page 1 of2



TRILLIUM,

J1 = Estimate (J, UJ) the results for thallium and selenium due to unacceptable CRDL standard
recoveries. The result for selenium in SW-09 was also rejected; the "R" qualifier takes
precedence.

J2 = Estimate (J) the results for lead due to an unacceptably high recovery in the CRDL standard.

J3 = Estimate (UJ) the results for beryllium and cadmium due to negative calibration blank
responses.

J4 = Estimate (UJ) the result for copper due to unacceptable interference check sample results.

J5 = Estimate (J) the results for potassium, sodium, and zinc due to unacceptable serial dilution
analysis results.

J6 = Estimate (J) the result for total arsenic because it is less than twice the applicable instrument
detection limit and was not otherwise qualified.

J7 = Estimate (J) the result for dissolved arsenic because it is less than twice the applicable
instrument detection limit and was not otherwise qualified.

R1 = Reject (R) the result for selenium due to an unacceptably low (<30%) recovery in the matrix
spike analysis.

Page 2 of2
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DATA SUMMARY KEY
INORGANIC DATA VALIDATION

J = The associated value is an estimated quantity.

R = The data are unusable. (Note: Analyte may or may not be present).

U = The material was analyzed for, but was not detected above the level of the associated
value. The associated value is either the sample quantitation limit or the sample
detection limit.

UJ = The material was analyzed for, but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.
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REGION I Site Naiae
Data Review Worksheets Reference Muab«r_i

REGION I REVIEW OP INOROAHIC
'JjOC,. CONTRACT LABORATORY DATA PACJCAOI

/ I I

Thfe hardcopied (laboratory naae) 3TL CoHVUiCrtf&Ltf' data package received
at -Region—f has been reviewed and the quality assurance and performance
data summarized. The data review included:

Case No. flfl- SAS No. Sampling Date(s)
SDG. No. Matrix /A£T Shipping Date(s) <blaaJOI **•_.. g>|
No. of Samples ^ Date Rec'd by Lab ^>j&4/J 01 **"" A |»?7o /

Traff ic Report Nos: Svb-O^ , *U)-Ql , Su}-)0

Trip BlanK No.:
Equipment Blank No. ; n'elc*.
Field Dup Nos:

ePA-kOIO&/?47£A/ IffO. 27
_ _ requires that specific analytical work be done and that

associated reports be provided by the laboratory to the Regions, EMSL-
LV, and SMO. The general criteria used to determine the performance were
based on an examination of:

-Data Completeness -Field Duplicates
-Holding Times -Lab Control Sample Results
-Calibrations -Furnace AA Results
-Blanks -ICP Serial Dilution Results
-ICP Interference check Results -Detection Limit Results
-Matrix Spike Recoveries -Sample Quantitation
-Laboratory Duplicates

Overall Comments: "0.1 {

Definitions and Qualifiers:

A - Acceptable data.
J - Approximate data due to quality control criteria.
R - Reject data due to quality control criteria.
U - Analyte not detected.

Reviewer: > > Date

, ,
WMT ' "*'



REGION I
Data Review Worksheets

I. DATA COMPLETENESS

MISSING INFORMATION DATE IAB CONTACTED DftTE REC'D



REGION I
Data Review Worksheets

III B. INSTRUMENT CALIBRATION (Section 2)

2. Analytical Sequence

A. Did the laboratory use the proper number of
standards for calibration as described in the
sow? (. Yec or NO

B. Were calibrations performed at the beginning of
each analysis?

C. Were calibration standards analyzed at the be-
ginning of sample analysis and at a minimum fre-
quency of ten percent or every two hours during
analysis, whichever is more frequent? (̂ Yee or No

D. Were the correlation coefficients for the cali- , r-
bration curves for AA, Hg, and CK > 0.995? ̂  C. (T̂ Yes or No

Was a standard at 2xCRDL analyzed for all 1CP
analyses? (jfeŝ or No

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below and list the samples affected.

CBPL

-KA
* --

?b



REGION I
Data Review Worksheet

IV A- BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 4 2 below,
worksheet should be us«d for »oil and water blanks.

A separate

1. Laboratory Blanks

DATE ICB/CCBl PREP B&

MATRIJC:

v/"

2. Equipment/Trip Blanks

DATE EQUIP BL* ANALYTE , /UWIT6

3. Frequency Recjuirements

A.

B.

If No,

Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch?

Was a calibration blank run every 10 samples or
every 2 hours whichever is nore frequent?

or No

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



R E G I O N I
Data Rev iew Worksheet

IV A- BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 4 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks

DATE ICB/CCBj PREP

2. Equipment/Trip Blanks'

DATg EQUIP BM

(0!

ANALYTE

MATRIX:

CQNC/UMIT3

.̂1
CONG,. /UNITS

3.0
^

3. Frequency Requirements ^

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch? . Ves or Ho

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent? Yes or No

if No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



R E G I O N I
Data Rev iew Worksheet

IV A- BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 4 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks

DA_T£ ICB/CCB* PREP BJ^

1
2. Equipment/Trip Blanks

DA.TE EQUIP BLjj

3>U(Dl

AUALYTE

£*-

ANALYTE

SL

MATRIX:

CQNC r /UtfJT8

s.'J
0-7-

.. CQNC.. /UNITS

•• 3

3. Frequency Requirements _

A. Was a preparation blank analy2ed for each matrix,
for every 20 samples and for each digestion
batch? . Yes or No

B. Was a. calibration blank tun every 10 samples or
every 2 hoars whichever is more frequent? Yes or No

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION I
Data Review Worksheet

IV A. BLANK ANALYSTS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 * 2 below A R,,™̂ ,-
worksheet should be used for soil and water blanks. " separate

1. Laboratory Blanks

DATE ICE/COB* PREP B^

2.* Equipment/Trip Blanks

PATE EQUIP BLj ANALYTE

MATRIX:

.. COHC,./UMTTp

3. Frequency Requirements

A.

B.

If No,

Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch?

Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent?

Yes or No

Yes or No

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected



R E G I O N I
Data Rev iew Worksheet

IV A. BLAWK ANALYSIS RESULTS (Sections 1-3}

List the b lank contamination in Sections l t 2 below,
worksheet should be used for aoil and water blanks.

A separate

1. Laboratory Blanks

DAT£ ICB/CCBfl

4*|0J
PREP BL

Equ ipmen t /T r ip Blanks

DATE EQUIP BL*

'K

ANALYTE

MATRIX:

CQNC

. 5"

44,

CONG.. /UNITS

3. Frequency Requirements ' __

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch? . Yes or No

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent? Yes or No

If JJo,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION I
Data Review Worksheet

IV A- BLANK ANALYSTS RESULTS (Sections 1-3)

List the blank contamination in Sections l & 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks MATRIX:

DAT£ ICB/CCB* PREP BL ANALYTq

~ (K

7V

// —
2. Equipment/Trip Blanks

DATE EQUIP BLi AJJALYTE _ CONG,. /UNITS

3. Frequency Requirements __

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch? . yes or No

3. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent? Yes or No

If No,

The data may be affected. Use professional judgenent to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION I
Data Review Worksheet

IV A - BLAKK ANALYSIS RESULTS (Sections 1-3)

List the b l ank contamination in Sections 1 «, 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks

DAT£ ICB/CCBfl PREP

2. Equipment/Trip Blanks

DA.XE EQUIP BL<

ANALYTE

ANALYTE

MATRIX

CQNC.

455

CONC./UNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch? . Yes or No

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent? Yes or No

If No,

The data may be a f f e c t e d . Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION I
Data Review Worksheet

IV A - BLAKK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 * 2 below,
worksheet should be used for soil and water blanks.

A separate

1. Laboratory Blanks

DATE ICB/CCBI PREP BL

C.C&I

ANALYTE

MATRIX:

CQNC./UMITS

2. Equipment/Trip Blanks

DAT.E EQUIP BLj ANALYTE CONC./UNITS

3. Frequency Requirements __

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch? . Yes or No

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent? Yes or No

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION I
Data Review Worksheet

IV A - BLANK ANALYSTS RESULTS (Sections 1-3)

List the blank contamination in Sections i «, 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks l£*pCW> / OY \T^V^J MATRIX:

DATE ICB/CCBfl PREP B̂

(M

2. Equipment/Trip Blanks

EQUIP _BLj ANALYTE _ CONG,. /UNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch? . Yes or No

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent? Yes or No

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION I
Data Review Worksheets

IV B. BLANK ANALYSIS RESULTS (Section 4}

4. Blank Actions

The Action Levels for Any analyte is equal to five times the highest
concentration of that element's contamination in any blank. The action
level for samples which have been concentrated or diluted should be
multiplied by the concentration/dilution factor. Ho positive ample
result should be reported unless th« concentration of the analyte in the
sample exceeds the Action Level (AL). Specific actions afe as follows:

1. when the concentration is greater than the 1DL, but less than the
Action Level, report the sample concentration detected with ft U.

2*. When the sample concentration is greater than the Action Level,
report the sample concentration unqualified.

c,£>

MATRIX: A& MATRIX: A&
ELEMENT MAX. ELEMENT MAX. CONC./

UNITS

_£& ' 6.1Z(fU

K. '
A^
da.
fi '

13-0 Ce>

(.H1

M&
3.0

2>a o?. 1

(riff)

AiZ
IJNITS

1,0

fb/tb
^5-5"

3.0
3.0
S.I

O.I

NOTE: Blanks analyzed during a soil case must be converted to rag/kg in
order to compare them with the sample results.

Cone, in ug/L X Volume diluted to (200ml) X 1L X IQQOcrm X >rtg = mg/kg
Weight digested (Igrara ) lOOoml 1kg lOOOug

Multiplying this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be compared to sample results._

'HOT11TMI



REGION I
Data Review Worksheets

IV B. BLANK ANALYSIS RB8DLTS (Section 4)

4. Blank Actions

The Action Levels for any analyte is equal to fiva times the highest
concentration of that element's contamination in any blank. The action
level for samples which have been concentrated or diluted should be
multiplied by the concentration/dilution factor. Ho positive sample
result should be reported unless th« concentration of the snalyte in the
sample exceeds the Action Level (AL). Specific actions afe as follows:

1. When the concentration is greater than the 1DL, but less than the
Action Level, report the sample concentration detected with a U.

2». When the sample concentration is greater than the Action Level,
report the sample concentration unqualified.

MATRIX: MATRIX:

ELEMENT MAX. CONC./ ALZ
UNITS UNITS

ELEMENT MAX. CONC./
UNITS

NOTE: Blanks analyzed during a soil case must be converted to mg/kg in
order to compare them with the sample results.

Cone, in ug/L X Volume diluted to (200ml)
Weight digested (Igraro )

X 1L X IQQOcnm X ima =
loooml ifcg lOOOug

Multiplying this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be compared to sample resultjs._



REGION I
Data Review Worksheets

V A. ICP INTERFERENCE CHECK SAMPLE (Sections 1 6 2 )

1. Recovery Criteria

List any elements in the ICS AB solution which did not »e«t the criteria
for %R-

DATE ELEMENT tR ACTION SAMPLES AFFECTED

ACTIONS:
-flv

If an element does not meet the %R criteria , follow the actions stated
below:

pERCEffT RECOVERY
<50% 50-79% >120%

Positive Sample Results R J J
Non-detected Sample Results R UJ A

2. Frequency Requirements

Were Interference QC samples run at the beginning and
end of each sample analysis run or a ainiautt of twice ^
per 8 hour working shift, whichever is »ore frequent? Yes or No

If no,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below and list the samples affected.

• -1HT 'I im~1~lT\J I



REGION I
Data Review Worksheets

VI. MATRIX SPIKE

MATRIX: A6L
1. Recovery Criteria

List the percent recoveries for analytes which did not rnaet the
required criteria.

S - amount of spike added
SSR - spikes sample result
SR - sample result

Analyte SSR %R Action

M. 10

Matrix Spike Actions apply to all saaples of the Game matrix,

ACTIONS:

1. If the sample concentration exceeds the spike concentration by a
factor of 4 or more, no action ia taken.

2. If any analyte does not meet the %R criteria follow the actions
stated below:

PERCENT RECOVERY
00% 30%-74%

Positive Sample Results
Non-detected Results

J
R

J
UJ

J
A

Frequency Criteria

A. Was a matrix spike prepared at the required fre- /^^*~^\
quency? f Yes or/ No

B. Was a post digestion spike analyzed for elements
that did not meet required criteria for matrix
spike recovery? / -'' fespr No

A separate worksheet should be used for each matrix spike pair.



REGION I
Data Review Worksheets

XI. INDUCTIVELY COUPLED PLASMA (ICP) SERIAL DILUTION ANALYSIS

serial Dilutions were performed for each matrix and results
of the diluted sample analysis agreed within ten percent of
the original undiluted analysis.

Serial Dilutions were not performed for the following:

serial Dilutions were performed, but analytical results did
not agree within 10% for analyte concentrations greater than
50x the IDL before dilution.

Report all results below that do not meet the required laboratory
criteria for ICP serial dilution analysis.

MATRIX:

ELEMENT

Aluminum
Barium
Beryllium
Cadmium
calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

IDL

-
-

5.3-

-

SOxIDL

"••

Z'ffft

3.(sO

SO

SAMPLE
RESULT

~
--

• - -

-

4?tf#, H(j

^apufT-f

SERIAL
DILUTION

-

J363,tfb

.fcĵ y t'fjo i ̂ ô -

to

"

- - -

-

- - -
/?. F
/?• /

ACTION

•

m
.T +

J"

-J

Actions apply to all samples of the same matrix.

ACTIONS:

1. Estimate (J) positive results if %D >15.

9 T



rRILLIUM INC. 356 FARRAGUT CROSSING DR.

Consultants in Environmental Chemistry KNOXVILLE, TN 37922
[423] 966-8880

FAX [423] 966-8885
cenkson@trilhuminc.com

July 5, 2001

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7001-0698A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
SVOCs: 7/Surface Waters/SW-01. SW-10, SW-02, SW-03, SW-05, SW-07,

SW-09
(Field Duplicates: SW-01/SW-10)
1/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the organic analytical data for seven surface water samples
collected by Roux Associates, Inc., at the Industri-Plex Site in Woburn. Massachusetts and reported
in the above-referenced laboratory report. All of the samples were analyzed according to EPA
Method 8270C for semivolatile organic compounds (SVOCs). For SW-09, the full TCL (target
compound list, per the Contract Laboratory Program), with cyclohexanone added as a target analyte,
was reported. For the remaining samples, only the polynuclear aromatic hydrocarbons (PAHs),
cyclohexanone, diethylphthalate, 4-methylphenol, and bis(2-ethylhexyl)phthalate were reported.

The data were evaluated as Tier II level in accordance with the "Region I EPA NE Data Validation
Functional Guidelines for Evaluating Environmental Analyses" dated December 1996, and the
project-specific Quality Assurance Project Plan (QAPP), dated September 14,1999. The evaluation
was based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
NA • Gas Chromatography/Electron Capture Detector (GC/ECD) Instrument Performance

Checks.

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE, PA19320 • (610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS



\TRILLIUM,

Mr. Larry McTiernan STL Connecticut Report #7001-0698A
5 July 2001
Page 2

* • Initial and Continuing Calibration.
• Blanks.
• Surrogate Compounds.

* • Internal Standards.
* • Matrix Spike (MS)/Matrix Spike Duplicates (MSD).

• Field Duplicates.
• Sensitivity Check (Method Detection Limit Study or Laboratory Fortified Blank).

NA • PE Samples/Accuracy Check.
NA • Target Compound Identification.
NA • Sample Quantitation and Reported Quantitation Limits.
NA • SVOC and Pesticides Cleanup.
NA • System Performance.

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not
be included as attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.

SVOC sample results were qualified as the result of measurement error, which includes analytical
(laboratory) and sampling (field) error. Measurement error associated with sample analysis includes
method blank contamination and poor laboratory fortified blank performance. There were two major
impacts on data usability:

The result for benzoic acid in SW-09 was rejected (R) because this compound was
very poorly recovered in the laboratory fortified blank analysis.
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• The result for di-n-butyl phthalate in SW-09 was qualified as less than the sample-
specific contract required quantitation limit (U) due to contamination in the associated
method blank.

Measurement error associated with sample collection includes lack of comparability between paired
field duplicate results and field blank contamination. Major impacts on data usability include the
following:

• Results for butylbenzylphthalate and di-n-octylphthalate in SW-09 were qualified as
less than the sample-specific contract required quantitation limits (U) due to
contamination in the associated field blank.

Results for phenanthrene, fluoranthene, pyrene, chrysene, and bis(2-
ethylhexyl)phthalate in SW-09, SW-01, SW-10, SW-02, SW-03, and SW-07 were
qualified as less than the sample-specific contract required quantitation limits (U) due
to contamination in the associated field blank.

• Results for benzo(a)anthracene, bcnzo(b)fluoranthene, benzo(k)-fluoranthene,
benzo(a)pyrene, indeno( 1 ,2,3-cd)pyrene, and benzo(g,h,i)perylene in SW-09, S W-0 1 ,
SW-10, SW-03, and SW-07 were qualified as less than the sample-specific contract
required quantitation limits (U) due to contamination in the associated field blank.

• Results for fluorene and dibenzo(a,h)anthracene in SW-01 were qualified as less than
the sample-specific contract required quantitation limits (U) due to lack of
confirmation in the field duplicate analysis.

Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

Blanks

The following compounds were reported in the associated method or field blanks:
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Compound

phenanthrene

fluoranthene

pyrene

butylbenzylphthalate

benzo(a)anthracene

chrysene

bis(2-ethylhexyl)phthalate

di-n-octylphthalate

benzo(b)fluoranthene

benzo(k) fluoranthene

benzo(a)pyrene

indeno( 1 ,2,3-cd)pyrene

benzo(g,h,i)perylene

di-n-butyl phthalate

Blank
Type

Field

Field

Field

Field

Field

Field

Field

Field

Field

Field

Field

Field

Field

Method

Max
Cone.

0.8 ug/L

1.0 ug/L

0.9 ug/L

0.5 ug/L

0.3 ug/L

0.5 ug/L

3.0 ug/L

11 ug/L

0.6 ug/L

0.5 ug/L

0.4 ug/L

0.4 ug/L

0.4 ug/L

0.3 ug/L

Action Limit

4.0 ug/L

5.0 ug/L

4.5 ug/L

5.0 ug/L

1.5 ug/L

2.5 ug/L

30 ug/L

110 ug/L

3.0 ug/L

2.5 ug/L

2.0 ug/L

2.0 ug/L

2.0 ug/L

3.0 ug/L

Action

U

U

U

U

U

U

U

U

U

U

U

U

U

U

The following results were qualified as less than the sample-specific contract required quantitation
limits (U) based on associated blank contamination:

Results for di-n-butyl phthalate, butylbenzylphthalate, and di-n-octylphthalate in S W-
09;

• Results for phenanthrene, fluoranthene, pyrene, chrysene, and bis(2-
ethylhexyl)phthalate in SW-09, SW-01, SW-10, SW-02, SW-03, and SW-07; and

• Results for benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)-fluoranthene,
benzo(a)pyrene, indeno( 1,2,3-cd)pyrene, and benzo(g,h,i)perylene in SW-09, SW-01,
SW-10, SW-03, and SW-07.
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Surrogates

An unacceptably low recovery (40%; QC 43-116%) was reported for 2-fluorobiphenyl in SW-03.
Since only one surrogate recovery was unacceptable in this analysis, no qualifiers were warranted.

Field Duplicates

Positive results for fluorene (0.2 ug/L) and dibenzo(a,h)anthracene (0.3 ug/L) were reported in SW-
01 but were not confirmed in SW-10 (10 U for both analytes). Based on professional judgement,
results for fluorene and dibenzo(a,h)anthracene in SW-01 were qualified as less than the CRQLs (10
U) due to this lack of confirmation.

Laboratory Fortified Blank

Recovery of 4-methylphenol (45%) was unacceptably low (QC 48-95%) in the laboratory fortified
blank analysis associated with SW-09, SW-01, and SW-10. Results for 4-methylphenol in SW-09,
SW-01, and SW-10 were qualified as estimated (UJ) on this basis.

Although acceptance limits of 0-25% were designated by the laboratory on the summary form in the
data package, very poor recovery was demonstrated for benzoic acid in the laboratory fortified blank
analysis associated with SW-09, based on the validator's professional judgment (2%). The result for
benzoic acid in SW-09 was rejected (R) on this basis.

Recovery of pentachlorophenol (132%) was unacceptably high (QC 63-125%) in the laboratory
fortified blank analysis associated with SW-09. Pentachlorophenol was not detected in the associated
sample, and no action was taken based on the high recovery.

Recoveries of diethylphthalate (55%; QC 62-132%) and 4-methylphenol (45%; QC 48-95%) were
unacceptably low in the laboratory fortified blank analysis associated with SW-02, SW-03, SW-05,
and SW-07. Results for diethylphthalate and 4-methylphenol in SW-02, SW-03, SW-05, and SW-07
were qualified as estimated (J, UJ) on this basis.

The laboratory should investigate the poor laboratory fortified blank recoveries and implement
appropriate corrective action. Poor recoveries in a blank spike analysis are indicative of a potentially
serious problem in the analytical process.



TRILLIUM,

Mr. Larry McTicrnan STL Connecticut Report #700 1 -0698 A
5 July 2001
Page 6

Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/

Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Validation (DV) Worksheet
Data Summary Table

C:\AIITrillium\RouxSefiTransport\0698SV
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TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7001-0698A

Recommendation Summary

Sample Nos.

SW-09

SW-01

SW-10

SW-02

SW-03

SW-05

SW-07

Matrix

AQ

AQ

AQ

AQ

AQ

AQ

AQ

TCL
SVOCs

A'-2-3-4, J1.
R1

NA

NA

NA

NA

NA

NA

Selected
SVOCs

NA

A3'4-5, J1

A3'4, J1

A3 ,J2

A3'4, J2

J2

A3'4, J2

AQ - aqueous NA = not analyzed

i _A1 -

A2 =

A3 =

A4 =

Accept the results for the sample, but qualify the result for di-n-butyl phthalate as not
detected (U) at the sample-specific CRQL based on method blank contamination.

Accept the results for the sample, but qualify the results for butylbenzylphthalate and di-n-
octylphthalate as not detected (U) at the sample-specific CRQL based on field blank
contamination.

Accept the results for the sample, but qualify the results for phenanthrene, fluoranthene,
pyrene, chrysene, and bis(2-ethylhexyl)phthalate as not detected (U) at the sample-specific
CRQL based on field blank contamination.

Accept the results for the sample, but qualify the results for benzo(a)anthracene,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(l,2,3-cd)pyrene, and
benzo(g,h,i)perylene as not detected (U) at the sample-specific CRQL based on field blank
contamination.

Page 1 of 1
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A5 = Accept the results for the sample, but qualify the results for fluorenc and
dibenzo(a,h)anthracene as less than the sample-specific CRQL (10 U) due to lack of
confirmation in the field duplicate analyses.

J' = Estimate (UJ) the results for 4-methylphenol due to an unacceptably low recovery in the
associated laboratory fortified blank analysis.

J2 = Estimate (J, UJ) the results for diethylphthalate and 4-methylphenol due to unacceptably low
recoveries in the associated laboratory fortified blank analysis.

R1 = Reject (R) the result for benzoic acid due to very poor recovery (<10%) in the associated
laboratory fortified blank.
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DATA SUMMARY KEY
ORGANIC DATA VALIDATION

J = The associated numerical value is an estimated quantity.

R = The data are unusable (compound may or may not be present). Resampling and
reanalysis are necessary for verification. The R replaces the numerical value or
sample quantitation limit.

U = The compound was analyzed for, but not detected. The associated numerical value
is the sample quantitation limit or the adjusted sample quantitation limit.

UJ = The compound was analyzed for, but not detected. The associated numerical value
is the estimated sample quantitation limit.
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-, D
(N

 
O

•*-> 
3

m
 

O

Anthracene
Fluoranthene

o
 
o

_
,

D0Do0D0o<u

Io

D0DoDo30

Benzo(a)anthracene

O

Do^
)

oDD00_cUo

Dop~
)

oDo030t)Sbis(2-Ethylhexyl)phthal

0

DO^oDO30

Benzo(b)fluoranthene

o

-poDooDo

Benzo(k)fluoranthene

o

po!~}oD0D0

Benzo(a)pyrene

0

3oDoO

Indeno(l,2,3-cd)pyrene

o

_,T
t

OD0

D ibenzo(a,h)anthracene

0

Dop~)

o3o3o

Benzo(g,h,i)perylene

o

ou00<aO
H

—11

O
O

Ot:a1f-•uoo
 

u
%

 
•£VEaC

^
uT

3T
r3•a
1

c32aa
, 

!T
~

J 
U

O
 

^
O

 
(/i

O
 

_
!

- c
x

"1 ii— ; 
o

«- 
V

o
 

-5.
1 

u 
E

&o 
CQ

, —
 

-o
—
 
§

' 
—

 
u

"w
 

T
3

S
 

o
c
 

C
^

 
en

O
 

5
>

 
•*

CX
 
-
^

K
 

™
<- 

"
,p 

5
CQ

 
5

1
 

^

*
O
 

p
cd 

vi

U
 

0
.S

 
*

 
0

-
•
 
:

 
^oo

I 
D

.
j 

U



EPA-NE Site Name
Data Validation Worksheet Cover Page - Page 1 Reference No.

REGION I ORGANIC DATA VALIDATION

The following data package has been validated:

Lab Name ^>TL- Ci*H€(Hi'(i*>i-T" SOW/Method No. £PA
Case/Project No. Sampling Date(s)
SDG No. 100\ - OUie}%A Shipping Date(s) 2(3-*>}oi a^-l «»J>k|oj
No. of Samples/Matrix Date Rec'd by lab z^u,\o\ At^L 2.|>?jo)

Traffic Report Sample Nos. 5uJ-g/. $u)-6*, 5u)-0*> f>u)-05 , $ti)-O?,

Trip Blank No. —
Equipment Blank No.
Bottle Blank No.
Field Duplicate Nos.
PES Nos. -

The Region I. EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses.
revision i»[^Q> was used to evaluate the data and/or approved modifications to the EPA-NE
Functional Guidelines were used to evaluate the data and are attached to this cover page: (attach modified
criteria from EPA approved QAPjP or amendment to QAPjP).

"~ ~==r~~X_Tier IIj3t>Tier III evaluation was used to validate the data (circle one). If a Tier II validation with a
partial 1 ie*JII was used, then identify samples, parameters, etc. that received partial Tier III validation

The data were evaluated based upon the following parameters:

- Overall Evaluation of Data - Field Duplicates
- Data Completeness (CSF Audit - Tier I) - Sensitivity Check
- Preservation & Technical Holding Times - PE Samples/Accuracy Check
- GC/MS & GC/ECD Instrument Performance Check - Target Compound Identification
- Initial & Continuing Calibrations - Compound Quantitation and Reported
- Blanks Quantitation Limits
- Surrogate Compounds - TICs
- Internal Standards - Semivolatile and Pesticide/PCB Cleanup
- Matrix Spike/Matrix Spike Duplicate - System Performance

Region I Definitions and Qualifiers:

A - Acceptable Data
J - Numerical value associated with compound is an estimated quantity.
R - The data are rejected as unusable. The R replaces the numerical value or sample quantitation limit.
U - Compound not detected at that numerical sample quantitation limit.
UJ - The sample quantitation limit is an estimated quantity.
TB, BB, EB - Compound detected in aqueous trip blank, aqueous bottle blank, or aqueous equipment
blank associated with soil/sediment samples.

Validator's Name LflrPI tf\^enr\ Company Name Klil'UHl/M! Phone Number

Date Validation Started ij^j C>\ Date Validation Completed 3/5/C'l

12/96



EPA-NE - Data Validation Worksheet
VOA/SV - Pest/PCB

COMPLETE SDG FILE (CSF) AUDIT

Organic

Missing Information Date Lab Contacted

ai£cpfa6i&L-fo

Date Received

no flat

Validator: Date:

12/96



EPA-NE
Data Validation Worksheet Cover Page - Page 2

Check if all criteria are met and no hard copy worksheet provided. Indicate NA if worksheet is not applicable
to analytical method. Note: there is no standard worksheet for System Performance, however, the validator
must documenc all system performance issues in the Data Validation Memorandum.

VOA/SV worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
VOA/SV-II
VOA/SV-III
VOA/SV-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
VOA-VI
SV-VI
VOA/SV-VII
VOA/SV-Pest/PCB-VIII
VOA/SV-Pest/PCB-IX
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
VOA/SV-Pest/PCB-XII
VOA/SV-Pest/PCB-XIII
VOA/SV-XIV
VOA/SV-XV
TABLE II-WORKSHEET

Pest/PCB worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
Pest/PCB-IIA

Pest/PCB-IIB

Pest/PCB-IIC

Pest/PCB-IID

Pest/PCB-III
Pest/PCB-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
Pest/PCB-VI

Pest/PCB-VII
VOAySV-Pest/PCB-VIII
VOA/SV-Pest/PCB-K
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
Pest/PCB-XII
VOA/SV-Pest/PCB-XIII
TABLE II-WORKSHEET

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/MS INSTRUMENT PERFORMANCE CHECK (TUNING)
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
VOA SURROGATE SPIKE RECOVERIES
SV SURROGATE SPIKE RECOVERIES
INTERNAL STANDARD PERFORMANCE
MATRIX SPIKE/MATRIX SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
TARGET COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
TENTATIVELY IDENTIFIED COMPOUNDS
SEMIVOLATILE CLEANUP
OVERALL EVALUATION OF DATA

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RESOLUTION '
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RETENTION TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
ACCURACY CHECK OF INITIAL CALIBRATION
GC/ECD INSTRUMENT PERFORMANCE CHECK-
PESTICIDE DEGRADATION
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
SURROGATE COMPOUNDS:
SPIKE RECOVERIES AND RETENTION TIME SHIFT
PESTICIDE CLEANUP
MATRIX SPIKE/MATRIX SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
OVERALL EVALUATION OF DATA

WA-

I certify that all criteria were met for the worksheets checked above.

Signature: .QotiJiQi fM'k*%&t Name: Chrpl A.

12/96
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I I ill I I L_J l\/l INC. 356 FARRAGUT CROSSING DR

Consultants in Environmental Chemistry KNDXVILLE. TN 37922
(423) 966-8880

FAX (423) 966-8885
,̂ i f ™/M cenkson@trilhuminc com

September 5, 2001

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7001 -0741A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
Total TAL Metals: 2/Surface Water/SW-04, SW-09

1/Field Blank
Selected Total Metals: 7/Surface Waters/SW-01, SW-02, SW-03, SW-05,

SW-06, SW-07, SW-10
(Field Duplicates: SW-01/SW-10)

Dissolved Arsenic: 7/Surface Waters/SW-01, SW-02, SW-04, SW-06, SW-07,
SW-09, SW-10
(Field Duplicates: SW-01/SW-10)
1/Field Blank

Total Suspended Solids: 9/Surface Waters/S W-01, SW-02, SW-03, SW-04,
SW-05, SW-06, SW-07, SW-09, SW-10
(Field Duplicates: SW-01/SW-10)
O/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the inorganic analytical data for two surface water samples
collected by Roux Associates, Inc., at the Industri-Plex Site in Woburn, Massachusetts. Several
additional samples were also reported in this data package, but, per project specifications, only the
results for SW-04 and SW-09 were validated. The samples were analyzed according to EPA Methods
6010B/7470A, as applicable, for metals and EPA Method 160.2 for TSS. For SW-04 and SW-09,
the full TAL (target analyte list, per the Contract Laboratory Program) was reported for the total
metals fractions and arsenic only was reported for the dissolved fractions.

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE, PA19320 • (610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS
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Page 2

The data were evaluated as Tier II level in accordance with the "Region I Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses" dated June 13, 1988, and the project-
specific Quality Assurance Project Plan (QAPP). The evaluation was based on the following
parameters:

• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.
• Preservation and Technical Holding Times.

* • Instrument Calibration.
* • Contract Required Detection Limit (CRDL) Standards.

• Blanks.
* • Inductively Coupled Plasma (ICP) Interference Check Samples.
* • Matrix Spike (MS).

• Laboratory Duplicates.
* • Field Duplicates.
* • Laboratory Control Sample.

ICP Serial Dilution Analysis.
Detection Limit Results.

NA • PE Samples/ Accuracy Check.
Sample Quantitation

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not be included as
attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

Metals

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.
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Sample results for metals were qualified as the result of measurement error, which includes both
analytical (laboratory) error and sampling (field) error. Measurement error associated with analysis
includes laboratory blank contamination, lack of laboratory duplicate confirmation for selenium, and
unacceptable serial dilution results for iron and potassium. Major impacts on data usability include:

• Results for cobalt in SW-04 and S W-09 were qualified as less than the reported values
(U) based on calibration blank contamination.

• Results for chromium and iron in SW-04 and SW-09 were qualified as less than the
reported values (U) based on preparation blank contamination.

• The result for selenium in SW-04 was qualified as less than the reported value (U) due
to lack of confirmation in the laboratory duplicate analysis.

Measurement error associated with sample collection includes field blank contamination. Major
impacts on data usability include:

• Results for barium, calcium, copper, magnesium, manganese, potassium, sodium,
vanadium, and zinc in SW-04 and SW-09 were qualified as less than the reported
values (U) due to field blank contamination.

Total Suspended Solids (TSS)

All quality control criteria were met for the TSS analyses of these samples.

Data Completeness

No chain of custody records and no laboratory receipt records were included in the data package. The
laboratory was contacted on 8/6/01 and asked to provide this documentation. On 8/15/01, the
laboratory indicated that they were having difficulty locating the missing documentation and agreed
to keep looking until they had exhausted all reasonable possibilities. On 8/30/01, after looking
through a box of data retrieved from storage, they concluded the missing documentation had been
misfiled and could not be found. While the absence of these records does not directly affect the
validity of the analytical data generated, it does make it impossible to verify sample integrity from
"cradle to grave," and would be problematic if the data were to be used in litigation. As an
alternative, the following documentation was provided by the client: (1) copies of the chain of
custody records prior to shipment of the samples to the laboratory; (2) copies of the three FedEx
airbills used to ship the samples to the laboratory; and (3) print-outs of the FedEx on-line
tracking/delivery information for each airbill. These chain of custody records verify collection of the
samples. The airbills document shipment to the laboratory, although the absence of the airbill numbers
on the chain of custody records substantially weakens this link. The on-line tracking print-outs verify
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delivery of the three shipments to the laboratory. Each was signed for by "A. Yowocoski." Based on
clarification requested from P. Hobart at STL, this is the name of a person working in STLs sample
receiving department and is correctly spelled "Yawarowski." Both client identifications and
laboratory identifications are present on the Inorganic Analysis Data Sheets (Form Is) in the data
package and on the "Sample Summary" listing on page 18 of the data package. These records provide
the best available documented link between the samples sent to the laboratory and the results
ultimately reported. The chain of custody records, airbill copies, and on-line tracking information
copies were added to the data package as pages 19a through 19h by the validator. The data user is
cautioned that while this is the best documentation available to verify sample integrity, it falls well
short of ideal and would still very likely be problematic if the data were to be used in litigation.

Sample preservation with nitric acid could also not be verified by the validator due to the lack of
sample receipt documentation. For the purposes of this evaluation, it was assumed that all samples
were properly acidified to pH<2 based on Roux's policy of using only pre-preserved sample
containers prepared by the laboratory.

Form 2B in the data package received for review contained incorrect true values for arsenic, lead, and
selenium. The laboratory was notified of the apparent discrepancies on 8/7/01 and provided a
corrected summary form on that same date. The corrected form was inserted into the data package
as page 48 by the validator, replacing the originally provided page.

The instrument detection limit summary (Form 10) for instrument JA61 post-dated the analyses
performed on this instrument and reported in this data package. The laboratory was notified of the
discrepancy on 8/6/01 and provided a corrected Form 10 on 8/31/01. The corrected form was
inserted into the data package as page 62 by the validator, replacing the originally provided page.

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

Blanks

The following analytes were detected in associated blanks:

Analytc

Aluminum

Antimony

Barium

Type of Blank

Field

Calibration

Field

Maximum Concentration

4 1.7 ug/L

1.9 ug/L

8-9 ug/L

Action Level

209 ug/L

9.5 ug/L

44.5 ug/L

Action

None

None

U
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Analyte

Calcium

Chromium

Cobalt

Copper

Iron

Magnesium

Manganese

Potassium

Sodium

Thallium

Vanadium

Zinc

Type of Blank

Field

Preparation

Calibration

Field

Preparation

Field

Field

Field

Field

Calibration

Field

Field

Maximum Concentration

14,800 ug/L

1.4 ug/L

0.70 ug/L

3.9 ug/L

274 jig/L

2,5 10 ug/L

35.6 ug/L

1,560 ug/L

23,000 ug/L

9.0 ug/L

0.44 ug/L

53.8 ug/L

Action Level

74,000 ug/L

7.0 ug/L

3.5 ug/L

19.5 ug/L

1370 ug/L

12,550 ug/L

178 ug/L

7,800 ug/L

11 5,000 ug/L

45.0 ug/L

2.2 ug/L

269 ug/L

Action

U

U

U

U

U

U

U

U

U

None

U

U

Aluminum was present in both samples at concentrations exceeding the action limit for this analyte;
therefore, no qualifiers were warranted for aluminum based on blank contamination.

Antimony and thallium were not detected in either sample; therefore, no qualifiers were warranted
for these elements based on blank contamination.

Results for barium, calcium, chromium, cobalt, copper, iron, manganese, magnesium, potassium,
sodium, vanadium, and zinc in SW-04 and SW-09 were qualified as less than the reported values (U)
based on blank contamination.

Laboratory Duplicates

Selenium was reported in SW-04 at a very low concentration (3.0 ug/L) but was not detected (2.6
U) in the laboratory duplicate analysis of this sample. The result for selenium in SW-04 was qualified
as less than the reported value (U) based on this lack of duplicate confirmation.

Serial Dilution

Serial dilution results for iron (141%) and potassium (20%) were more than 10% different from the
original, undiluted analysis results. Since the %Ds exceeded 15%, results for iron and potassium in
SW-04 and SW-09 were qualified as estimated (J) on this basis, per Region I guidelines.
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Detection Limit Results

Instrument detection limits (IDLs) on Form 10 (instrument JA61) in the data package did not match
the IDLs reported for undetected analytes in the samples. The Form 10 was also dated 4/17/01, which
is after the reported total metals analyses were performed on this instrument. The laboratory was
contacted on 8/6/01 and again on 8/28/01 and asked to clarify this discrepancy. A hand-corrected
Form 10 was provided via facsimile on 8/31/01, with the date changed to 1/17/01.

Sample results reported for undetected target analytes were consistent with the hand-corrected IDLs
provided by the laboratory on 8/31/01.

Sample Quantitation

The following validated dissolved results for arsenic were greater than validated total results for
arsenic:

Sample

SW-04

Total As
(Hg/L)

6.0

Dissolved As
(Hg/L)

7.1

%Difference

18.3%

Action

J

Because the percent difference is greater than 10%, results for total and dissolved arsenic in SW-04
were qualified as estimated (J) based on the discrepancy between the measured total and dissolved
concentrations.

Results for cadmium in SW-04 and for selenium and silver in SW-09 were qualified as estimated (J)
because they are less than twice the applicable instrument detection limit and were not otherwise
qualified. All "B" flags applied by the laboratory to sample results below the applicable CRDL were
removed.
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Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/psn
#00662

Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Summary Tables
Data Validation (DV) Worksheets
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TRILLIUM,

Recommendation Summary

Sample Nos.

SW-04

SW-09

Matrix

AQ

AQ

Total TAL
Metals

A1-2, J1-2'3

A' ,J M

Dissolved
Arsenic

J2

A

TSS

A

A

A =

A1 =

A2 =

J1 =

J2 _

J4 =

AQ - aqueous

Accept the results for the sample.

Accept the results for the sample, but qualify the positive results for barium, calcium,
chromium, cobalt, copper, iron, manganese, magnesium, potassium, sodium, vanadium, and
zinc as not detected (U) due to blank contamination.

Accept the results for the sample, but qualify the positive result for selenium as not detected
(U) due to lack of confirmation in the laboratory duplicate analysis.

Estimate (J) the results for iron and potassium due to unacceptable serial dilution analysis
results.

Estimate (J) the results for total and dissolved arsenic based on a discrepancy between the
measured total and dissolved concentrations.

Estimate (J) the result for cadmium because it is less than twice the applicable instrument
detection limit and was not otherwise qualified based on the validation effort.

Estimate (J) the results for selenium and silver because they are less than twice the applicable
instrument detection limits and were not otherwise qualified based on the validation effort.
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(TRILLIUM,

DATA SUMMARY KEY
INORGANIC DATA VALIDATION

J = The associated value is an estimated quantity.

R = The data are unusable. (Note: Analyte may or may not be present).

U = The material was analyzed for, but was not detected above the level of the associated
value. The associated value is either the sample quantitation limit or the sample
detection limit.

UJ = The material was analyzed for, but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.
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REGION I Site
Data Review Worksheets Reference Number..

REGION I RKVIXW OF INORGANIC
CONTRACT LABORATORY DATA PACXAQI

•"T/i'ilrwMi J-Vi^'/ ' ' .
TheJ hardcopied (laboratory name) $fL- CffHMC'JlC^-'i data package received
^ ̂  *T> .** i*» I <-.*-. -̂ K<sr« Wj** y^f-t >*^«/> A*^tf*fl %VS«4 ^ W ̂  ^«* »1 4 #• *F *feri^**m»v/^<^ <k *\/4 V^A. v* ̂ **.**-̂  A M» >t. —.at Region—I* has been reviewed and the quality assurance and performance
data summarized. The data review included:

Case No. Vffg/ "'^/^/•//r SAS No. Sampling Date(s)
SDG. NO. Matrix _A(Q Shipping Date(s)
No. of Samples Date Rec'd by Lab

^u>-03», 5u)-<9S~,
T ra f f i c Report Nos: 5lX)-01. t>UJ-fl3-y/^gJ -flfr, ^UO-O?. &M-IO , $u)-6<4

-5U)~D^ ^
Trip Blank No.:
Equipment Blank No. :^_
Field Dup Nos : &i()~e>l /5>uJ~IO

sow-No. _ __ requires that specific analytical work be done and that
associated reports be provided by the laboratory to the Regions, EMSL-
LV, and SMO. The general criteria used to determine the performance were
based on an examination of:

-Data Completeness -Field Duplicates
-Holding Times -Lab Control Sample Results
-Calibrations -Furnace AA Results
-Blanks -ICP Serial Dilution Results
-ICP Interference Check Results -Detection Limit Results
-Matrix Spike Recoveries -sample Quantitation
-Laboratory Duplicates

Overall Comments: T?g f H 6 vk I ULO. {\<rr\ ~
^U

Definitions and Qualifiers:

A - Acceptable data.
J - Approximate data due to quality control criteria.
R - Reject data due to quality control criteria.
V - Analyte not detected.

Reviewer: *̂  - Date:

r - j ^ T / ' n rn



REGION I
Data Review Worksheets

I. DATA COMPLETENESS

MISSING INFORMATION DATE LAB CONTACTED DftTE REC'D

10

* tOd, 9MfL JW

fol*) apphto.^ th/OI +8/**fv _ SI&IJ01

Mb?, h**- ̂ *



REGION I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 4 2 below,
worksheet should be used for soil and water blanka.

1. Laboratory Blanks

DAT£ ICB/CCBi

MATRIX:

A separate

A&
PREP

? L

2. Equipment/Trip Blanks

DATJE EQUIP BL* ANALYTE

field

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch?

Was a calibration blank run every 10 samples or
every 2 hours whichever is nore frequent?

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List t h e b lank contamination i n Sections 1 4 2 below,
worksheet should be used for soil and water blanks.

A separate

1. Laboratory Blanks

DATE rCB/CCBi

MATRIJC:

PREP BL CQNC./UMTT3

Mtfi_

2. Equipment/Trip Blanks

DATE EQUIP BL* ANALYTE CONC. /UNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch?

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent?

Yes or No

Ye« or No

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION I
Data Review Worksheets

IV B. BLAUX ANALYSIS RESULTS (Section 4)

4. Blank Actions

The Action Levels for any analyte is equal to five times the highest
concentration of that element's contamination in any blank. The action
level for samples which have been concentrated or diluted should be
multiplied by the concentration/dilution factor. Ho positive sample
result should be reported unless the concentration of the analyte in the
sample exceeds the Action Level (AX). Specific actions afe as follows:

1. when the concentration is greater than the IDL, but less than the
Action Level, report the sample concentration detected with a U.

2>. When the sample concentration is greater than the Action Level,
report the sample concentration unqualified.

MATRIX: M. MATRIX: AQ.
ELEMENT MAX. CONĈ / AL/

UNITS UNITS
ELEMENT MAX. CONC./

UNITS

/

•6? M4-^3

Ao

Cu
3.<r

5
l^iso M* 1 L-9-

"̂

V
J 15, DOG

fe.

^
_M4

NOTE: Blanks analyzed during a soil case must be converted to wg/kg in
order to compare them with the sample results.

Cone, in ug/L X Volume diluted to f200mll X 1L_ X
Weight digested (Igram ) 1000ml

IQ.Q.Ocm! X ln>g * mg/kg
1kg lOOOug

Multiplying this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be compared to sample results.

SR
•-MT



REGION I
Data Review Worksheets

VII . LABORATORY DUPLICATES

List the concentrations of any analyte not aeetinq the criteria for
duplicate precision. For soil duplicates, calculate the CROL in »g/kg
using the sample weight, volume and percent solids data for the sample.
Indicate what criteria was used to evaluate precision by circling either
the RPD or CRDL for each element.

MATRIX: A(9-

Element CRDL
watey soil
ug/L rag/kg

Samle DUDlicatftl RPQ

Aluminum
Antimony
Arsenic
Barium
Beryll ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesiun
Manganese
Mercury
Nickel_
Potassium
Selenium
Silver
Sodium
Thall ium
Vanadium
Zinc
Cyanide

200
60~
10
200
5
5

5000
10
50
25
ioo
5

5000
15
0.2
40

5000
5
10

5000
10
50
20
10

.

~

_

-

.

•

••

CZ C\ Q> & 7̂

— i«

j i .1.
,

Ji^Crt)^

• i , ,-
••- - -

3. 3>C?)

2>>00\ I

—

J\ A ̂  ̂  Tl
" ( (/ u 6**_̂

-

J l 4-f 4-6

.̂7̂ ^ b

3, -Lit la 1

2. >(j> M

- •
'

' '

3£.£)

"̂  1 /

22>» 1

y-hS' L

"set1'
~~

-'

^

i

Hfjv-e-̂ t

»

McTU2̂ *f

J^pyJL %r

N/TKJ^
,

/yl
^ \

•"- -

' '•• "
-

Laboratory Duplicate Actions should be applied to all other samples of
the same matrix type. .

}r
ACTIONS:

1. Estimate (J) positive results for elements which have an RPD >20*
for waters and >35* for soils.

2. If sample results are less than 5x the CRDL, estimate (J) positive
results for elements whose absolute difference is >CRDL, (2XCRDL for
soils). If both samples are non-detected, the RPD is not calculated
(NC) .



REGION I
Data Review Worksheets

XI. INDUCTIVELY COUPLED PLASHA (ICP) SERIAL DILUTION AVALYSX0

Serial Dilutions were performed for each matrix and results
of the diluted sample analysis agreed within ten percent of
the original undiluted analysis.

Serial Dilutions were not perfomed for the following:

./ Serial Dilutions were performed, but analytical results did
not agree within 10% for analyte concentrations greater than
5ox the IDL before dilution.

Report all results below that do not meet the required laboratory
criteria for ICP serial dilution analysis.

MATRIX:

ELEMENT

Aluminum
Barium
Beryllium
Cadmium
calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
zinc

IDL

."

7
-

.

SOxIDL

f- t

,
-

-

SAMPLE
RESULT

MO-Ut

5)t> tyi^y
- -

SERIAL
DILUTION

pi>>'^£/

4083 -Si

— _ — . __ ,

%D

_ .
.- -

-

;i/ /

-

-
20

-
"

- '
---

ACTION

rr

3~

Actions apply to all samples of the same matrix.

ACTIONS:

1. Estimate (J) positive results if %D >15.

9 T •ONI



REGION I
Data Review Worksheets

XII. DETECTION LIMIT RESULTS

1. It'nstrument Detection Limits

y „ Instrument Detection Limit result* were present and found to be
less than the Contract Required Detection Limits.

iDLs were not included in the data package on For* XI.

IDLs were present, but the criteria was not met for the
following elements:

2. Reporting Requirements

n Were sample results on Porn I reported down to
the IDL not the CRDL for all analyte*?

Were sample results that were analyzed by icp
for Se, Tl, As, or Pb at least 5x IDL. • . yea or No tf >A~

were sample weights, volumes, and dilutions
taken into account when reporting detection
limits on Form I. <̂ Yeŝ r No

11 No.

The reported results may be inaccurate. Make the necessary changes
on the data summary tables and request that the laboratory re«ubmit the
corrected data.

V

51=21
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Consultants in Environmental Chemistry KNOXVILLE. TN 3?ggg
(423) 966-8880

Auaust 13 2001 FAX (423) 966-8885
/\UgUJ>l 1 J, ZUU1 rprikennOtrilhiiminr. rnmcenkson@trilliuminc com

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7001-0830A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
Total TAL Metals: 2/Surface Water/SW-04, SW-09

1/Field Blank
Selected Total Metals: 3/Surface Waters/SW-01, SW-02, SW-10

(Field Duplicates: SW-01/SW-10)
Dissolved Arsenic: 5/Surface Waters/SW-01, SW-02, SW-04, SW-09, SW-10

(Field Duplicates: SW-01/SW-10)
1/Field Blank

Total Suspended Solids: 5/Surface Waters/SW-01, SW-02, SW-04, SW-09,
SW-10
(Field Duplicates: SW-01/SW-10)
I/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the inorganic analytical data for two surface water samples
collected by Roux Associates, Inc., at the Industri-Plex Site in Woburn, Massachusetts. Several
additional samples were also reported in this data package, but, per project specifications, only the
results for SW-04 and SW-09 were validated. The samples were analyzed according to EPA Methods
6010B/7470A, as applicable, for metals and EPA Method 160.2 for TSS. For SW-04 and SW-09,
the full TAL (target analyte list, per the Contract Laboratory Program) was reported for the total
metals fractions and arsenic only was reported for the dissolved fractions.

The data were evaluated as Tier II level in accordance with the "Region I Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses" dated June 13, 1988, and the project-
specific Quality Assurance Project Plan (QAPP). The evaluation was based on the following
parameters:

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE. PA19320 • (610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS
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• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
* • Instrument Calibration.
* • Contract Required Detection Limit (CRDL) Standards.

• Blanks.
• Inductively Coupled Plasma (ICP) Interference Check Samples.

* • Matrix Spike (MS).
* • Laboratory Duplicates.
* • Field Duplicates.
* • Laboratory Control Sample.

• ICP Serial Dilution Analysis.
• Detection Limit Results.

NA • PE Samples/Accuracy Check.
• Sample Quantitation

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not be included as
attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.

Sample results for metals were qualified as the result of measurement error, which includes both
analytical (laboratory) error and sampling (field) error. Measurement error associated with analysis
includes laboratory blank contamination, an unacceptable interference check sample result for
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selenium, and an unacceptable serial dilution result for potassium. Major impacts on data usability
include:

• Results for cobalt in SW-04 and S W-09 were qualified as less than the reported values
(U) based on laboratory blank contamination.

• The result for thallium in SW-09 was qualified as less than the reported value (U)
based on laboratory blank contamination.

Measurement error associated with sample collection includes field blank contamination. Major
impacts on data usability include:

Results for calcium, chromium, and magnesium in SW-04 and SW-09 were qualified
as less than the reported values (U) based on field blank contamination.

Total Suspended Solids (TSS)

All quality control criteria were met for the TSS analyses of these samples.

Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

For the dissolved metals analyses, Form 13 indicated a preparation date of 4/18/01 and Form 14
indicated an analysis date of 4/17/01. The laboratory was contacted on 8/6/01 and asked to clarify
this discrepancy. On 8/9/01, the laboratory responded via facsimile, explaining that "the Form 13 for
dissolved metals was submitted in error. The filtered metals samples were not prepped. However, in
order to process the data, a prep date had to be entered into the software program. Page 105 (the
Form 13 for the Filtered metals) should be removed from the data package." Page 105 was, therefore,
removed from the data package and replaced with a blank sheet containing the notation "This page
intentionally left blank." No further action was taken on this basis.

Blanks

The following analytes were detected in associated blanks:
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STL Connecticut Report #7001-0830A

Analyte

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Magnesium

Manganese

Potassium

Silver

Sodium

Thallium

Zinc

Type of Blank

Field

Field

Field

Preparation

Field

Field

Field

Field

Field

Preparation

Field

Preparation

Field

Maximum Concentration

5.4 ug/L

10,000 ug/L

0.46 ug/L

0.68 ug/L

1.4 ug/L

32.4 ug/L

1,890 ug/L

5.2 ug/L

604 ug/L

0.48 ug/L

9,160 ug/L

4.8 ug/L

9.9jig/L

Action Level

27.0 ug/L

50,000 ug/L

2.3 ug/L

3.4 ug/L

7.0 ug/L

162 ug/L

9,450 ug/L

26.0 ug/L

3,020 ug/L

2.4 ug/L

45,800 ug/L

24.0 ug/L

49.5 ug/L

Action

None

U

u

U

None

None

U

None

None

None

None

U

None

Barium, copper, iron, manganese, potassium, sodium, and zinc were present in both samples at
concentrations exceeding the action limit for each analyte; therefore, no qualifiers were warranted for
these elements based on blank contamination.

Silver was not detected in either sample and thallium was not detected in SW-04; therefore, no
qualifiers were warranted for these elements in the indicated samples based on blank contamination.

Results for calcium, chromium, cobalt, and magnesium in SW-04 and S W-09 and for thallium in SW-
09 were qualified as less than the reported values (U) based on blank contamination.

Interference Check Sample

An unacceptably low recovery (71.8%) was reported for selenium in the interference check sample
analysis associated with the total metals analyses. Results for selenium in SW-04 and SW-09 were
qualified as estimated (UJ) on this basis.
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Serial Dilution

The serial dilution result for potassium was more than 10% different from the original, undiluted
analysis result (17.6%). Since the %D exceeded 15%, results for potassium in SW-04 and SW-09
were qualified as estimated (J) on this basis, per Region I guidelines.

Detection Limit Results

Instrument detection limits (IDLs) on Form 10 in the data package did not match the IDLs reported
for undetected analytes in the samples. The Form 10 was also dated 4/17/01, which is after the
reported total metals analyses were performed and the same day as the reported dissolved metals
analyses were performed. The laboratory was contacted on 8/6/01 and asked to clarify this
discrepancy. A hand-corrected Form 10 was provided via facsimile on 8/9/01, but the date was not
changed. Based on comparison to the Form 10 in the data package for #7001-0698A, the date was
corrected to 1/15/01 by the validator.

Sample results reported for undetected target analytes were consistent with the corrected IDLs
provided by the laboratory on 8/9/01.

Sample Quantitation

The following validated dissolved results for arsenic were greater than validated total results for
arsenic:

Sample

SW-04

SW-09

Total As
(Hg/L)

6.9

3.5 U

Dissolved As
(Hg/L)

11.2

3.8

%Difference

62.3%

~

Action

J

J,UJ

Because the percent difference is greater than 10%, results for total and dissolved arsenic in SW-04
were qualified as estimated (J) based on the discrepancy between the measured total and dissolved
concentrations. Since the positive result for total arsenic in SW-09 is less than twice the IDL, this
discrepancy probably reflects the increased variability inherent in measurements at low concentrations.
Results for total and dissolved arsenic in SW-09 were qualified as estimated (J, UJ) on this basis.

Results for cadmium in SW-09 and for vanadium in SW-04 and SW-09 were qualified as estimated
(J) because they are less than twice the applicable instrument detection limit and were not otherwise
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qualified. All "B" flags applied by the laboratory to sample results below the applicable CRDL were
removed.

Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

ifc*—
Carol A. Erikson
Quality Assessment Manager

CAE/ekd
#00662

Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Summary Tables
Data Validation (DV) Worksheets

\Roux SedTransport\0830in.wpd

1NC



TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7001-0830A

\TRILLILJM,

Recommendation Summary

Sample Nos.

SW-04

SW-09

Matrix

AQ

AQ

Total TAL
Metals

A1, J1'2-3-5

A'-2, J1'2-3-4'5

Dissolved
Arsenic

J3

J3

TSS

A

A

A =

A1 =

A2 =

J1 =

J2 =

AQ - aqueous

Accept the results for the sample.

Accept the results for the sample, but qualify the positive results for calcium, chromium,
cobalt, and magnesium as not detected (U) due to blank contamination.

Accept the results for the sample, but qualify the positive result for thallium as not detected
(U) due to blank contamination.

Estimate (UJ) the result for selenium based on an unacceptably low recovery in the associated
interference check sample.

Estimate (J) the result for potassium due to unacceptable serial dilution analysis results.

Estimate (J, UJ) the results for total and dissolved arsenic based on discrepancies between the
measured total and dissolved concentrations.

Estimate (J) the result for cadmium it is less than twice the applicable instrument detection
limit and was not otherwise qualified based on the validation effort.

Estimate (J) the result for vanadium it is less than twice the applicable instrument detection
limit and was not otherwise qualified based on the validation effort.

Page 1 of 1
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TRILLIUM INC.

DATA SUMMARY KEY
INORGANIC DATA VALIDATION

J = The associated value is an estimated quantity.

R = The data are unusable. (Note: Analyte may or may not be present).

U = The material was analyzed for, but was not detected above the level of the associated
value. The associated value is either the sample quantitation limit or the sample
detection limit.

UJ = The material was analyzed for, but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.
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REGION I Site Name
Data Review Worksheets Reference Number |

REGION I RKVIKW OF INORGANIC
CONTRACT LABORATORY DATA PACXAOI

/• / f i u i V w l f 3V '̂
The/nardcopied (laboratory name)rj5TL- L-lUHlfrn'fliXt" data package received
at Region !• has been reviewed and the quality assurance and performance
data summarized. The data review included:

Case No. -rvt>\ -Ob^Orr- SAS No. Sampling Date(s) . .
SDG. No. Matrix A(3- Shipping Date(s) ,._.._.4/$/i
No. of Samples 5" Date Rec'd by Lab _(_

Traff ic Report Nos: 5u)-6l. 5u)-Q2

Trip Blank No. : -—-^
Equipment Blank No. ; ffttd
Field Dup Nos: 6tO-g/ 76UJ-JO

^ requires that specific analytical work be done and that
associated reports be provided by the laboratory to the Regions, EMSL-
LV, and SMO. The general criteria used to determine the performance were
based on an examination of:

-Data Completeness -Field Duplicates
-Holding Times -Lab Control Sample Results
-calibrations -Furnace AA Results
-Blanks -ICP Serial Dilution Results
-ICP Interference Check Results -Detection Limit Results
-Matrix Spike Recoveries -Sample Quantitation
-Laboratory Duplicates

Overall Comments;

Definitions and Qualifiers:

A - Acceptable data.
J - Approximate data due to quality control criteria.
R - Reject data due to quality control criteria.
U - Analyte not detected.

Reviewer: Qfrfat('e2&- p Date: $

,,cnoc,,ror



REGION I
Data Review Worksheets

I. DATA COMPLETEKB88

MISSING INFORMATION DATE IAB CONTACTED DftTE REC'D

rcu*J



REGION I
Data Review Worksheets

II. HOLDING TIMES Complete table for all **»pl«c and pircle the
analysis date for eanpl»a not vithlji criteria.

CYANIDE ' OTHERS !HG ACTION
SAMPLE

METALS - 180 DAYS FROM SAMPLE COLLECTION
MERCURY - 28 DAYS FROM SAMPLE COLLECTION
CYANIDE - 14 DAYS FROM SAMPLE COLLECTION

ACTION:
If holding times are exceeded all positive results are
estimated (J) and non-detects are estimated (UJ).

If holding times are grossly exceeded, the reviewer nay
determine that non-detects are unusable (R).
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STL Connecticut
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REGION I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3}

List the blank contamination in Sections 1 * 2 below. A separate
worksheet should be used for aoil and water blanks.

1. Laboratory Blanks

DAT£ ICB/CCB* PREP B£

MATRIX:

Co,
2. Equipment/Trip Blanks

DATE EQUIP BL* CQNC.

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch? .

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent?

Yes or No

or No

If No.

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.
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XV A- BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 * 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks

DATg rCB/CCBi PREP Bfc ANALYSE

K,

\ ^T Equipment/Trip Blanks

DATE EQUIP BLi ANALYTE

MATRIX;

CONCi/UHlTS

135; I//4IL.
&>* $11*

16-1 M*1L-

. /UNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch?

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent? r No

If Ho,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION I
Data Review Worksheet

IV A- BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 * 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks

DAT£ ICB/CCB* PREP

_/_

2. Equipment /Tr ip Blanks

DATE EQUIP BL|

L*$

MATRIX:

CONC/UMITa

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch?

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent?

Yes or No

Yes or No

If Ho.

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Disease
any actions below, and list the samples affected.
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IV B. BLAMX ANALYSIS R88OLTS (Section 4)

4. Blank Actions

The Action Levels for any analyte is equal to fiva times the highest
concentration of that element's contamination in any blank. The action
level for samples which have bean concentrated or diluted should be
multiplied by the concentration/dilution factor. No positive sanple
result should be reported unless the concentration of the analyte in the
sample exceeds the Action Level (AX). Specific actions af* as follows:

1. when the concentration is greater than the 1DL, but less than the
Action Level, report the satopl« concentration detected with ft U.

2». When the sample concentration is greater than the Action Level,
report the sample concentration unqualified.

MATRIX: - MATRIX:.

ELEMENT MAX. CONC./ AL/ ELEMENT MAX. COMC./
UNITS UNITS UNITS

NOTE: Blanks analyzed during a soil case must be converted to ng/kg in
order to compare them with the sanple results.

Cone, in ug/L X Volume diluted to f200mll X L̂._ X IQQOcroi X llag = mg/kg
Weight digested (Igram ) 1000ml l)cg lOOOug

Multiplyinig this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be compared to sample results ._



REGION I
Data Review Worksheets

V A. ICP INTERFERENCE CHECK SAMPLE (Sections I & 2)

1. Recovery criteria

List any elements in the ICS AB solution which did not meett the criteria
for %R.

DATE ELEMENT tR ACTION SfMPlXS AFFECTED

4//4; _
I I

ACTIONS:

If an element does not meet the %R criteria , follow the aictiona stated
below:

PERCENT RECOVERY
<50% 50-79% >120%

Positive Sample Results R J J
Non-detected Sample Results R UJ A

2. Frequency Requirements

Were Interference QC samples run at the beginning and —
end of each sample analysis run or a Jninimun of twice .t \
per 8 hour working shift, whichever is »ore frequent? (Ye*yor No

if no.

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below and list the samples affected.

IT C|,iOT-l~lTSJ I



REGION I
Data Review Worksheets

XX. INDUCTIVELY COUPLED PLASMA (ICP) SERIAL DILUTION

Serial Dilutions were performed for each matrix and results
of the diluted sample analysis agreed within ten percent of
the original undiluted analysis.

Serial Dilutions were not perfomed for the following:

* Serial Dilutions were performed, but analytical results did
not agree within 10% for analyte concentrations greater than
50x the IDL before dilution.

Report all results below that, do not meet the required laboratory
criteria for ICP serial dilution analysis.

MATRIX:

ELEMENT IDL SOxIDL SAMPLE
RESULT

SERIAL
DILUTION

ID ACTION

Aluminum
Barium
Beryllium
Cadmium
calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

~

l\\»dr

-
'

--

-
-

5*10

-

~~~

b?4/t V*

_

-
.

-
--

-

S~fc7-7-.fr 3-

-

—

-

• —I• "

-
--

/T-'O

- -

•

o-

Actions apply to all samples of the same matrix.

ACTIONS:

1. Estimate (J) positive results if %D >15.

q j TINT



REGION I
Data Review Worksheets

DETECTION LIMIT RESOLTfl

1. Instrument Detection Limits

Instrument Detection Limit results were present and found to be
less than the Contract Required Detection Limits.

IDLs were not included in the data package on Foya XI.

-Yes or No rt |A-

were present, but the criteria was not met for the
following elements;^

2. Reporting Requirements

* were sample results on Form I reported down to
the IDL not the CRDL for all analytes?

Were sample results that were analyzed by icp
for se, Tl, As, or Pb at least 5x IDL.

Were sample weights, volumes, and dilutions
taken into account when reporting detection
limits on Form I. (̂ es>r No

If No.

The reported results may be inaccurate. Make the necessary changes
on the data summary tables and request that the laboratory resubmit the
corrected data.

'n

:T



P i I I L—I » * IN/! INC. 356 FARRAGUT CROSSING DR.

Consultants in Environmental Chemistry KNOXVILLE. TN 37922
1 (423) 966-8880

FAX (423) 966-8885
cerikson@trilliuminc.com

August 6, 2001

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7001-0830A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
SVOCs: 5/Surface Waters/SW-01, SW-02, SW-04, SW-09, SW-10

(Field Duplicates: SW-01/SW-10)
1/Field Blank

Dear Mr. McTiernan:

A Tier II validation was performed on the organic analytical data for two surface water samples
collected by Roux Associates, Inc. at the Industri-Plex Site in Woburn, Massachusetts and reported
in the above-referenced laboratory report. Additional samples were also reported in this data package,
but, per project specifications, only the results for SW-04 and SW-09 were validated. All of the
samples were analyzed according to EPA Method 8270C for semivolatile organic compounds
(SVOCs). For SW-04 and SW-09, the full TCL (target compound list, per the Contract Laboratory
Program), with cyclohexanone added as a target analyte, was reported.

The data were evaluated as Tier II level in accordance with the "Region I EPA NE Data Validation
Functional Guidelines for Evaluating Environmental Analyses" dated December 1996, and the
project-specific Quality Assurance Project Plan (QAPP), dated September 14,1999. The evaluation
was based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
NA • Gas Chromatography/ElectronCapture Detector (GC/ECD) Instrument Performance

Checks.
• Initial and Continuing Calibration.

HOME OFFICE:
28 GRACE'S DRIVE • COATESVILLE. PA19320 • [610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS
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• Blanks.
* • Surrogate Compounds.
* • Internal Standards.
* • Matrix Spike (MS)/Matrix Spike Duplicates (MSD).
* • Field Duplicates.

• Sensitivity Check (Method Detection Limit Study or Laboratory Fortified Blank).
NA • PE Samples/ Accuracy Check.
NA • Target Compound Identification.
NA • Sample Quantitation and Reported Quantitation Limits.
NA • SVOC and Pesticides Cleanup.
NA • System Performance.

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not
be included as attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.

SVOC sample results were qualified as the result of measurement error, which includes analytical
(laboratory) and sampling (field) error. Measurement error associated with sample analysis includes
an unacceptable initial calibration response and poor laboratory fortified blank performance. There
was one major impact on data usability:

• Results for benzoic acid in SW-04 and SW-09 were rejected (R) as unreliable due to
very poor recovery in the laboratory fortified blank analysis.
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Measurement error associated with sample collection includes field blank contamination. Major
impacts on data usability include the following:

• Results for di-n-butylphthalate, bis(2-ethylhexyl)phthalate, and diethylphthalate in
SW-04 and SW-09 were qualified as less than the sample-specific contract required
quantitation limits (U) due to contamination in the associated field blank.

• The result for cyclohexanone in SW-09 was qualified as less than the sample-specific
contract required quantitation limits (U) due to contamination in the associated field
blank.

Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

Calibration

Compounds that did not meet criteria in the initial calibration are summarized in the following table.

Instrument ID:

Compound

cyclohexanone

HP5971Q

1C
4/19/01

%RSD=35.0%

Action

Positive
Detects

J

NDs

UJ

Affected Samples

SW-04, SW-09

Sample results will be qualified as indicated above.

Blanks

The following compounds were reported in the associated method and/or field blanks:
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Compound

bis(2-ethylhexyl)phthalate

di-n-butylphthalate

diethylphthalate

butylbenzylphthalate

cyclohexanone

Blank Type

Field

Field

Field

Field

Field

Max
Cone.

0.6 ug/L

0.2 ug/L

0.3 ug/L

0.2 ug/L

0.6 ug/L

Action Limit

6 ug/L

2 ug/L

3 ug/L

2 ug/L

3 ug/L

Action

U

U

U

None - ND

U

Results for di-n-butylphthalate, bis(2-ethylhexyl)phthalate, and diethylphthalate in S W-04 and S W-09
were qualified as less than the sample-specific contract required quantitation limits (U) due to the
associated field blank contamination.

The result for cyclohexanone in SW-09 was qualified as less than the sample-specific contract
required quantitation limit (U) due to the associated field blank contamination.

Butylbenzylphthalate was not detected in either site sample, therefore no action was warranted with
respect to this target analyte.

Laboratory Fortified Blank

Recovery of pentachlorophenol (128%; QC 63-125%) was unacceptably high in the laboratory
fortified blank analysis. This target analyte was not detected in either site sample, and no qualifiers
were applied on this basis.

Although acceptance limits of 0-25% were designated by the laboratory on the summary form in the
data package, very poor recovery was demonstrated for benzoic acid in the laboratory fortified blank
analysis, based on the validator's professional judgment (9%). Results for benzoic acid in S W-04 and
SW-09 were rejected (R) on this basis.
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Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/ekd

Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Validation (DV) Worksheet
Data Summary Table

C:\AllTrillium\RouxSedTransport\0830SV



TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7001-0830A

Recommendation Summary

Sample Nos.

SW-04

SW-09

Matrix

AQ

AQ

TCL
SVOCs

A'.J' .R 1

A1'2, J ' ,R'

i2 _

R1 =

AQ - aqueous

Accept the results for the sample, but qualify the results for di-n-butylphthalate, bis(2-
ethylhexyl)phthalate, and diethylphthalate as not detected (U) at the sample-specific CRQL
due to field blank contamination.

Accept the results for the sample, but qualify the result for cyclohexanone as not detected (U)
at the sample-specific CRQL due to field blank contamination.

Estimate (UJ) the results for cyclohexanone due to a high %RSD value in the initial
calibration.

Reject (R) the results for benzoic acid due to very poor recovery (<10%) in the associated
laboratory fortified blank.
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DATA SUMMARY KEY
ORGANIC DATA VALIDATION

J = The associated numerical value is an estimated quantity.

R = The data are unusable (compound may or may not be present). Resampling and
reanalysis are necessary for verification. The R replaces the numerical value or
sample quantitation limit.

U = The compound was analyzed for, but not detected. The associated numerical value
is the sample quantitation limit or the adjusted sample quantitation limit.

UJ = The compound was analyzed for, but not detected. The associated numerical value
is the estimated sample quantitation limit.
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EPA-NE Site Name
Data Validation Worksheet Cover Page - Page 1 Reference No.

REGION I ORGANIC DATA VALIDATION

The following data package has been validated:

Lab Name &TL fWnt-d-fV £•""/" SOW/Method No. £PA
Case/Project No. _ Sampling Date(s) 4\-5\oi
SDG No. ?-Pg/ -OWOK Shipping Date(s) 4\5\ 01
No. of Samples/Matrix _ Date Rec'd by lab 4\lt\&\

Traffic Report Sample Nos. $u)-0t , ^u-Q*, ^U)-QI ,*>«)- 0^ -*•

Trip Blank No. —•
Equipment Blank No.
Bottle Blank No.
Field Duplicate Nos. *5>uJ -QI / •$10-1 Q
PES Nos. —

The Region I. EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses.
revision \>-\°[ b> was used to evaluate the data and/or approved modifications to the EPA-NE
Functional Guidelines were used to evaluate the data and are attached to this cover page: (attach modified
criteria from EPA approved QAPjP or amendment to QAPjP).

(AJTierllop'Tier III evaluation was used to validate the data (circle one). If a Tier II validation with a
partial ^er III was used, then identify samples, parameters, etc. that received partial Tier in validation

The data were evaluated based upon the following parameters:

- Overall Evaluation of Data - Field Duplicates
- Data Completeness (CSF Audit - Tier I) - Sensitivity Check
- Preservation & Technical Holding Times - PE Samples/Accuracy Check
- GC/MS & GC/ECD Instrument Performance Check - Target Compound Identification
- Initial & Continuing Calibrations - Compound Quantitation and Reported
- Blanks Quantitation Limits
- Surrogate Compounds - TICs
- Internal Standards - Semivolatile and Pesticide/PCB Cleanup
- Matrix Spike/Matrix Spike Duplicate - System Performance

Region I Definitions and Qualifiers:

A - Acceptable Data
J - Numerical value associated with compound is an estimated quantity.
R - The data are rejected as unusable. The R replaces the numerical value or sample quantitation limit.
U - Compound not detected at that numerical sample quantitation limit.
UJ - The sample quantitation limit is an estimated quantity.
TB, BB, EB - Compound detected in aqueous trip blank, aqueous bottle blank, or aqueous equipment
blank associated with soil/sediment samples.

Validator's Name w *>* Company N a m e ' * * " * • Phone Number

Date Validation Started ?/-4|Ql Date Validation Completed

12/96
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Daia Validation Worksheet Cover Page - Page 2

Check if all criteria are met and no hard copy worksheet provided. Indicate NA if worksheet is not applicable
to analytical method. Note: there is no standard worksheet for System Performance, however, the validator
.nust document all system performance issues in the Data Validation Memorandum.

VOA/SV worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
VOA/SV-II
VOA/SV-III
VOA/SV-IV
VOAySV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
VOA-VI
SV-VI
VOA/SV-VII
VOA/SV-Pest/PCB-VIII
VOA/SV-Pest/PCB-IX
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
VOA/SV-Pest/PCB-XII
VOA/SV-Pest/PCB-XIII
VOA/SV-XIV
VOA/SV-XV
TABLE II-WORKSHEET

Pest/PCB worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
Pest/PCB-IIA

Pest/PCB-IIB

Pest/PCB-IIC

Pest/PCB-IID

Pest/PCB-III
Pest/PCB-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
Pest/PCB-VI

Pest/PCB-VII
VOA/SV-Pest/PCB-VIU
VOA/SV-Pest/PCB-IX
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
Pest/PCB-XII
VOA/SV-Pest/PCB-XIII
TABLE II-WORKSHEET

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/MS INSTRUMENT PERFORMANCE CHECK (TUNING)
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
VOA SURROGATE SPIKE RECOVERIES
SV SURROGATE SPIKE RECOVERIES
INTERNAL STANDARD PERFORMANCE
MATRIX SPIKE/MATRIX SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
TARGET COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
TENTATIVELY IDENTIFIED COMPOUNDS
SEMIVOLATILE CLEANUP
OVERALL EVALUATION OF DATA

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RESOLUTION '
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RETENTION TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
ACCURACY CHECK OF INITIAL CALIBRATION
GC/ECD INSTRUMENT PERFORMANCE CHECK-
PESTICIDE DEGRADATION
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
SURROGATE COMPOUNDS:
SPIKE RECOVERIES AND RETENTION TIME SHIFT
PESTICIDE CLEANUP
MATRIX SPIKE/MATRDC SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
OVERALL EVALUATION OF DATA

I certify that all criteria were met for the worksheets checked above.

Signature: LVMfjL faft'fa Name:

12/96



EPA-NE - Data Validation Worksheet
VOA/SV - Pest/PCB

COMPLETE SDG FILE (CSF) AUDIT

Oranic Fractions:

Missing Information Date Lab Contacted Date Received

to <*\iwk ~ K&" ac-ticm

Validator: Date:

12/96
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Spring Storm 2B

ROUX ASSOCIATES, INC. Mooo6626M32 ISS/SUB-SEC



|~~1 | I I I L J \\/\ INC. 356 FARRAGUT CROSSING DR

Consultants in Environmental Chemistry KNOXVILLE, TN 37922
(423) 966-8880

FAX (423) 966-8885
cerikson@tnlliuminc com

August 6, 2001

Mr. Larry McTiernan
Roux Associates, Inc.
25 Corporate Drive
Suite 230
Burlington, MA 01803

Subject: STL Connecticut Report No. 7001 -1290A
Downgradient Transport (Surface Water and Sediments) Investigation
Industri-Plex Site
Woburn, Massachusetts
SVOCs: 9/Surface Waters/SW-01, SW-02, SW-03, SW-04, SW-05, SW-07,

SW-08, SW-09, SW-10
(Field Duplicates: SW-01/SW-10)

Dear Mr. McTiernan:

A Tier II validation was performed on the organic analytical data for two surface water samples
collected by Roux Associates, Inc. at the Industri-Plex Site in Woburn, Massachusetts and reported
in the above-referenced laboratory report. Additional samples were also reported in this data package,
but, per project specifications, only the results for SW-04 and SW-09 were validated. All of the
samples were analyzed according to EPA Method 8270C for semivolatile organic compounds
(SVOCs). For SW-04 and SW-09, the mil TCL (target compound list, per the Contract Laboratory
Program), with cyclohexanone added as a target analyte, was reported.

The data were evaluated as Tier II level in accordance with the "Region I EPA NE Data Validation
Functional Guidelines for Evaluating Environmental Analyses" dated December 1996, and the
project-specific Quality Assurance Project Plan (QAPP), dated September 14, 1999. The evaluation
was based on the following parameters:

Overall Evaluation of Data and Potential Usability Issues.
• Data Completeness.

* • Preservation and Technical Holding Times.
NA • Gas Chromatography/Electron Capture Detector (GC/ECD) Instrument Performance

Checks.
* • Initial and Continuing Calibration.

HOME OFFICE-
28 GRACE'S DRIVE • COATESVILLE. PA19320 • (610)383-7233 • FAX (610) 383-7907

OFFICES IN:
LOUISIANA • MARYLAND • NEW JERSEY • NORTH CAROLINA • PENNSYLVANIA • TENNESSEE • TEXAS
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• Blanks.
* • Surrogate Compounds.
* • Internal Standards.
* • Matrix Spike (MS)/Matrix Spike Duplicates (MSD).
* • Field Duplicates.

• Sensitivity Check (Method Detection Limit Study or Laboratory Fortified Blank).
NA • PE Samples/Accuracy Check.
NA • Target Compound Identification.
NA • Sample Quantitation and Reported Quantitation Limits.
NA • SVOC and Pesticides Cleanup.
NA • System Performance.

* = All criteria were met for this parameter.
NA = Not Applicable.

Note: Worksheets for QC parameters that met criteria or are not applicable to the method will not
be included as attachments to this document.

Table I summarizes the validation recommendations which were based on the following information.
Table II summarizes the overall evaluation of the data with reference to the data quality objectives
(DQOs) and potential usability issues.

Overall Evaluation of Data and Potential Usability Issues

The DQO for this site is to collect data of sufficient quality to allow a technically sound evaluation
of sediment fate and transport, as well as impacts to surface water, in the Hall's Brook Holding Area
(HBHA), located just downstream of the Industri-Plex site. The primary intended use for the data is
to determine if the HBHA sediments are being entrained and/or transported out of the HBHA during
storm events. The primary analytical objective is that measurements be representative of the actual
site conditions and that data resulting from field sampling and analysis activities be comparable.

SVOC sample results were qualified as the result of measurement error, which in this case includes
only analytical (laboratory) error. Measurement error associated with sample analysis includes method
blank contamination and poor laboratory fortified blank performance. There was one major impact
on data usability:

Results for bis(2-ethylhexyl)phthalate in S W-04 and S W-09 were qualified as less than
the sample-specific contract required quantitation limits (U) due to contamination in
the associated method blank.
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STL Connecticut Report #7001-1290A

Data Completeness

No raw data were included in the data package. This is inconsistent with Region I guidelines, which
specify that full Tier III deliverables are to be provided for all data packages no matter what level of
validation is to be performed. However, the lack of raw data is acceptable to the client and does not
adversely affect the Tier II validation effort. Therefore, no further action was taken on this basis.

Blanks

The following compounds were reported in the associated method blank:

Compound

bis(2-ethylhexyl)phthalate

Blank Type

Method

Max
Cone.

2ug/L

Action Limit

20 ug/L

Action

U

Results for bis(2-ethylhexyl)phthalate in SW-04 and SW-09 were qualified as less than the sample-
specific contract required quantitation limits (U) due to the associated blank contamination.

No field blank was submitted to the laboratory with this data set.

Laboratory Fortified Blank

Recovery of 2,4,5-trichlorophenol (62%; QC 71-124%) was unacceptably low in the laboratory
fortified blank analysis. Results for 2,4,5-trichlorophenol in SW-04 and SW-09 were qualified as
estimated (UJ) on this basis.

Although acceptance limits of 0-25% were designated by the laboratory on the summary form in the
data package, very poor recovery was demonstrated for benzoic acid in the laboratory fortified blank
analysis, based on the validator's professional judgment (9%). The very low concentration positive
results reported for benzoic acid in SW-04 and SW-09 were qualified as estimated (J) on this basis.
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Please contact the undersigned at (865) 966-8880 if you have any questions or need further
information.

Very truly yours,

TRILLIUM, INC.

Carol A. Erikson
Quality Assessment Manager

CAE/ekd

Attachments: Table I: Recommendation Summary
Table II: Overall Evaluation of Data
Data Summary Key
Data Validation (DV) Worksheet
Data Summary Table

C:\A1 ITrilliumVRoux SedTransportV 1290SV



TABLE I

INDUSTRI-PLEX SITE

STL Connecticut Report #7001-1290A

Recommendation Summary

Sample Nos.

SW-04

SW-09

Matrix

AQ

AQ

TCL
SVOCs

A',J'

A' ,J '

A1 =

AQ - aqueous

Accept the results for the sample, but qualify the results for bis(2-ethylhexyl)phthalate as not
detected (U) at the sample-specific CRQL due to blank contamination.

J1 = Estimate (J, UJ) the results for benzoic acid and 2,4,5-trichlorophenol due to unacceptably
low recoveries in the laboratory fortified blank analysis.
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DATA SUMMARY KEY
ORGANIC DATA VALIDATION

J = The associated numerical value is an estimated quantity.

R = The data are unusable (compound may or may not be present). Resampling and
reanalysis are necessary for verification. The R replaces the numerical value or
sample quant itation limit.

U = The compound was analyzed for, but not detected. The associated numerical value
is the sample quantitation limit or the adjusted sample quantitation limit.

UJ = The compound was analyzed for, but not detected. The associated numerical value
is the estimated sample quantitation limit.
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EPA-NE Site Name
Data Validation Worksheet Cover Page - Page 1 Reference No.

REGION I ORGANIC DATA VALIDATION

The following data package has been validated:

Lab Name -3TL £gn *tc.{\ <Uxt~ SOW/Method No.
Case/Project No. Sampling Date(s)
SDG No. <faC>\ -Ifr^QA- Shipping Date(s)
No. of Samples/Matrix Date Rec'd by lab

Traffic R e o n Samle Nos. 5U/-0J. 6u)-03-, ^ti-O"*>, $u)-0*4
6

Trip Blank No. •—
Equipment Blank No.
Bottle Blank No. •
Field Duplicate Nos. <5>uJ-OI /6UJ-J D
PES Nos. •

The Region I EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses.
revision |>H \/ was used to evaluate the data and/or approved modifications to the EPA-NE
Functional Guidelines were used to evaluate the data and are attached to this cover page: (attach modified
criteria from EPA approved QAPjP or amendment to QAPjP).

Tier II or JTier III evaluation was used to validate the data (circle one). If a Tier II validation with a
bartial-Tie<1lI was used, then identify samples, parameters, etc. that received partial Tier III validation

The data were evaluated based upon the following parameters:

- Overall Evaluation of Data - Field Duplicates
- Data Completeness (CSF Audit - Tier I) - Sensitivity Check
- Preservation & Technical Holding Times - PE Samples/Accuracy Check
- GC/MS & GC/ECD Instrument Performance Check - Target Compound Identification
- Initial & Continuing Calibrations - Compound Quantitation and Reported
- Blanks Quantitation Limits
- Surrogate Compounds - TICs
- Internal Standards - Semivolatile and Pesticide/PCB Cleanup
- Matrix Spike/Matrix Spike Duplicate - System Performance

Region I Definitions and Qualifiers:

A - Acceptable Data
J - Numerical value associated with compound is an estimated quantity.
R - The data are rejected as unusable. The R replaces the numerical value or sample quantitation limit.
U - Compound not detected at that numerical sample quantitation limit.
UJ - The sample quantitation limit is an estimated quantity.
TB, BB, EB - Compound detected in aqueous trip blank, aqueous bottle blank, or aqueous equipment
blank associated with soil/sediment samples.

Validator's Name ( OklJi tt &/fegr""Company Name /;V/"tf0W-%*£phone Number

Date Validation Started $/4 Ol Date Validation Completed

12/96



EPA-NE
Daia Validation Worksheet Cover Page - Page 2

Check if all criteria are met and no hard copy worksheet provided. Indicate NA if worksheet is not applicable
to analytical method. Note: there is no standard worksheet for System Performance, however, the validator
must document all system performance issues in the Data Validation Memorandum.

VQA/SV worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
VOA/SV-II
VOA/SV-III
VOA/SV-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
VOA-VI
SV-VI
VOA/SV-VII
VOA/SV-Pest/PCB-VIJI
VOA/SV-Pest/PCB-IX
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
VOA/SV-Pest/PCB-XII
VOA/SV-Pest/PCB-XIII
VOA/SV-XIV
VOA/SV-XV
TABLE II-WORKSHEET

Pest/PCB worksheets:

VOA/SV-Pest/PCB
VOA/SV-Pest/PCB-I
Pest/PCB-IIA

Pest/PCB-IIB

Pest/PCB-IIC

Pest/PCB-IID

Pest/PCB-III
Pest/PCB-IV
VOA/SV-Pest/PCB-V-A
VOA/SV-Pest/PCB-V-B
Pest/PCB-VI

Pest/PCB-VII
VOA/SV-Pest/PCB-VIII
VOA/SV-Pest/PCB-K
VOA/SV-Pest/PCB-X
VOA/SV-Pest/PCB-XI
Pest/PCB-XII
VOA/SV-Pest/PCB-XIII
TABLE II-WORKSHEET

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/MS INSTRUMENT PERFORMANCE CHECK (TUNING)
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
VGA SURROGATE SPIKE RECOVERIES
SV SURROGATE SPIKE RECOVERIES
INTERNAL STANDARD PERFORMANCE
MATRIX SPIKE/MATRIX SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
TARGET COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
TENTATIVELY IDENTIFIED COMPOUNDS
SEMIVOLATILE CLEANUP
OVERALL EVALUATION OF DATA

COMPLETE SDG FILE (CSF) AUDIT
PRESERVATION AND HOLDING TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RESOLUTION '
GC/ECD INSTRUMENT PERFORMANCE CHECK-
RETENTION TIMES
GC/ECD INSTRUMENT PERFORMANCE CHECK-
ACCURACY CHECK OF INITIAL CALIBRATION
GC/ECD INSTRUMENT PERFORMANCE CHECK-
PESTICIDE DEGRADATION
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANK ANALYSIS
BLANK ANALYSIS
SURROGATE COMPOUNDS:
SPIKE RECOVERIES AND RETENTION TIME SHIFT
PESTICIDE CLEANUP
MATRIX SPIKE/MATRIX SPIKE DUPLICATE
FIELD DUPLICATE PRECISION
SENSITIVITY CHECK
ACCURACY CHECK
COMPOUND IDENTIFICATION
SAMPLE QUANTITATION
OVERALL EVALUATION OF DATA

A/A-

I certify that all criteria were met for the worksheets checked above.

Signature: JQuJl. $. fafa Name: U*rt>l A.

12/96



EPA-NE - Data Validation Worksheet
VOA/SV - Pest/PCB

COMPLETE SDG FILE (CSF) AUDIT

Organic Fractions:

Missing Information Date Lab Contacted Date Received

-b

Validator: fr""Date:

12/96
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Hydro graphs
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Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-1
8/30/00

1653
Marsh-McBimey FloMate

Project Solutia
Project Number 06626M32

Sunny; Dry 85 F

Station
(Stream Segment)

South End
1
2
3
4
5
6

North End

Depth
(ft)
0.6
0.7
0.7
0.45
0.45
0.6
0.6
0.6

Length
(ft)
1
1
1
1
1
1
1
1

Area

(ft2)
0.6
0.7
0.7

0.45
0.45
0.6
0.6
0.05

Velocity
(ft/sec)

0.04
0.04
0.03
0.06
0.06
0.04
0.05
0.01

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0.024
0.028
0.021
0.027
0.027
0.024
0.03

0.0005

0.1815

Discharge
Rate

(gpm)
10.77264
12.56808
9.42606
12.11922
12.11922
10.77264
13.4658
0.22443

81.46809

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-1



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-1
9/19/00

1445
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Sunny; Dry 70 F

Station
(Stream Segment)

0
1
2
3
4
5
6
7

Depth
(ft)
0.7
0.8
0.6
0.6

0.75
0.7
0.7
0.7

Length
(ft)

1

1

Area

(ft2)
0.7
0.8
0.6
0.6

0.75
0.7
0.7
0.7

Velocity
(ft/sec)

0.17
0.22
0.17
0.23
0.23
0.21
0.2

-0.04

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0.119
0.176
0.102
0.138

0.1725
0.147
0.14

-0.028

0.9665

Discharge
Rate

(gpm)
53.41434
78.99936
45.78372
61.94268
77.42835
65.98242
62.8404

-12.56808

433.82319

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length)
1 ft3 = 7.4 81 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-1



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-1
10/4/00

1230
Marsh-McBimey FloMate

Project
Project Number

Solutia
06626M32

Sunny; Dry 70 F

Station
(Stream Segment)

0
1
2
3
4
5
6
7

Depth
(ft)
0.5

0.65
0.55
0.45
0.45
0.6
0.6
0.6

Length
(ft)
1
1
1
1
1
1
1

0.7

Area

(ft2)
0.5
0.65
0.55
0.45
0.45
0.6
0.6
0.42

Velocity
(ft/sec)

0.11
0.15
0.12
0.22
0.22
0.16
0.08
-0.03

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0.055

0.0975
0.066
0.099
0.099
0.096
0.048

-0.0126

0.5479

Discharge
Rate

(gpm)
24.6873

43.76385
29.62476
44.43714
44.43714
43.09056
21.54528
-5.655636

245.930394

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Lengthj
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. M006626M32.155/Appl-1



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-1
10/19/00

1315
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Sunny; Dry 60 F

Station
(Stream Segment)

0
1
2
3
4
5
6
7

Depth

(ft)
1.3
1.4
1.4

1.25
1.25
1.4
1.4
1.45

Length

(«)
1
1
1
1
1
1
1
1

Area

(ft2)
1.3
1.4
1.4
1.25
1.25
1.4
1.4

1.45

Velocity
(ft/sec)

0.78
1.06
0.73
0.99
1.29
1.43
1.24
0.63

Total Discharge Rate:

Discharge
Rate

(tWsec)
1.014
1.484
1.022
1.2375
1.6125
2.002
1.736

0.9135

11.0215

Discharge
Rate

(gpm)
455.14404
666.10824
458.73492
555.46425
723.78675
898.61772
779.22096
410.03361

4947.11049

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length^
1ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-1



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-1
1 1/10/00

1115
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Light rain, 50-55 F

Station
(Stream Segment)

0
1
2
3
4
5
6
7

Depth
(ft)

0.65
0.65
0.65
0.7
0.7
0.7
0.7
0.7

Length
(ft)

Area

(ft2)
0.65
0.65
0.65
0.7
0.7
0.7
0.7
0.7

Velocity
(ft/sec)
-0.07
0.23
1.13
1.2
1.2
1.3

0.51
-0.01

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
-0.0455
0.1495
0.7345

0.84
0.84
0.91

0.357
-0.007

3.7785

Discharge
Rate

(gpm)
-20.42313
67.10457
329.68767
377.0424
377.0424
408.4626
160.24302
-3.14202

1696.01751

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length^
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-1



Stream Gauge Location
Date

Time
Gauging Methodology

Field Conditions

SW-1
3/30/01

1225
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Snow, 31 F

Station
(Stream Segment)

1
2
3
4
5
6
7

Depth
(ft)
1.7
1.7

•1.7
1.7
1.7
1.7
1.7

Length
(ft)
1

1

Area

(ft2)
1.7
1.7
1.7
1.7
1.7
1.7
1.7

Velocity
(ft/sec)

1.21
1.56
1.85
1.89
2.01
2.22
2.15

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
2.057
2.652
3.145
3.213
3.417
3.774
3.655

21.913

Discharge
Rate

(gpm)
923.30502
1190.37672
1411.6647
1442.18718
1533.75462
1693.99764
1640.5833

9835.86918

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-1



Stream Gauge Location
Date
Time

Gauging Methodology

SW-1
4/5/01
1125

Project Solatia
Project Number 06626M32

Marsh-McBimey FloMate
Field Conditions Sunny, 60F

Station
(Stream Segment)

0
1
2
3
4
5
6
7

Depth
(ft)
1.6
1.5
.8
.7
.6
.8
.5
.5

Length
(ft)
1
1
1
1
1
1
1
1

Area

(ft2)
.6
.5
.8
.7
.6

1.8
1.5
1.5

Velocity
(ft/sec)

0.77
1.32
1.17
1.26
1.29
1.13
0.84
0.46

Total Discharge Rate:

Discharge
Rate

(ftVsec)
1.232
1.98

2.106
2.142
2.064
2.034
1.26
0.69

13.508

Discharge
Rate

(gpm)
552.99552
888.7428

945.29916
961.45812
926.44704
912.98124
565.5636
309.7134

6063.2009

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)

1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC.
MO06626M32.155/Appl-1



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-1
5/22/01

1350

Project
Project Number

Solutia
06626M32

Marsh-McBimey FloMate
Light rain, 60 F

Station
(Stream Segment)

1
2
3
4
5
6
7
8

Depth
(ft)
1.1
1.1
1.3
1.4
1.5
1.3
1.2
0.9

Length
(ft)
1
1
1
1
1
1
1
1

Area

(ft2)
1.1
1.1
1.3
1.4
1.5
1.3
1.2
0.9

Velocity
(ft/sec)

0.18
0.27
0.42
0.47
0.4
0.45
0.2
0.13

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0.198
0.297
0.546
0.658
0.6

0.585
0.24
0.117

3.241

Discharge
Rate

(gpm)
88.87428
133.31142
245.07756
295.34988

269.316
262.5831
107.7264
52.51662

1454.7553

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)

1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-1



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-2
9/15/00

1200
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Rainy, 60 F

Station
(Stream Segment)

1
2
3

Depth
(ft)

0.65
0.65
0.65

Length
(«)
2
2
2

Area

(ft2)
1.3
1.3
1.3

Velocity
(ft/sec)
0.563
0.603
0.423

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0.7319
0.7839
0.5499

2.0657

Discharge
Rate

(gpm)
328.520634
351.861354
246.828114

927.210102

Holes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-2



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-2
10/19/00

1140
Marsh-McBirney FloMate

Project
Project Number

Solutia
06626M32

Sunny; Dry 60 F

Station
(Stream Segment)

0
1
2
3
4
5
6
7

Depth
(ft)
0.4
0.4
0.4
0.4
0.4

0.45
0.45
0.45

Length
(ft)
1
1
1
1
1
1
1
1

Area
(ft2)
0.4
0.4
0.4
0.4
0.4

0.45
0.45
0.45

Velocity
(ft/sec)
-0.04
0.01
0.05
0.04
0.05
0.04
0.01
0.02

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
-0.016
0.004
0.02

0.016
0.02

0.018
0.0045
0.009

0.0755

Discharge
Rate

(gpm)
-7.18176
1.79544
8.9772
7.18176
8.9772

8.07948
2.01987
4.03974

33.88893

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-2



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-2
3/22/01

1245
Marsh-McBirney FloMate

Project
Project Number

Solutia
06626M32

Rainy, 50 F

Station
(Stream Segment)

1
2
3
4
5
6
7
8

Depth
(ft)
1.62
.62

1.62
.62
.62
.62
.62
.62

Length
(ft)
1
1
1
1
1
1
1
1

Area
(ft2)
1.62
1.62
1.62
1.62
1.62
1.62
1.62
1.62

Velocity
(ft/sec)

0.63
2.97
3.3
3.71
3.6
3.9
3.45
1.81

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
1.0206
4.8114
5.346
6.0102
5.832
6.318
5.589

2.9322

37.8594

Discharge
Rate

(gpm)
458.106516
2159.645004
2399.60556

2697.738372
2617.75152
2835.89748
2508.67854
1316.147292

16993.57028

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-2



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-2
3/30/01

1300
Marsh-McBirney FloMate

Project
Project Number

Solutia
06626M32

Snow, 3 1 F

Station
(Stream Segment)

1
2
3
4
5
6
7

Depth

(ft)
0.6
0.6
0.6
0.6
0.6
0.6
0.6

Length
(ft)
1
1
1
1
1
1
1

Area

(ft2)
0.6
0.6
0.6
0.6
0.6
0.6
0.6

Velocity
(ft/sec)

0
0.08
0.65
0.8
0.93
0.05
0.31

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0

0.048
0.39
0.48
0.558
0.03
0.186

1.692

Discharge
Rate
(gpm)

0
21.54528
175.0554
215.4528
250.46388

13.4658
83.48796

759.47112

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES.INC. MO06626M32.155/Appl-2



Stream Gauge Location
Date
Time

Gauging Methodology

SW-3
9/15/00

1110
Marsh-McBimey FloMate

Project Solutia
Project Number 06626M32

Field Conditions Overcast, light rain

Station
(Stream Segment)

1

Depth
(ft)
2.1

Length
(ft)
5

Area

(ft*)
11.45

Velocity
(ft/sec)
0.387

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
4.43115

4.43115

Discharge
Rate

(gpm)
1988.965989

1988.965989

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-3



Stream Gauge Location
Date

Time
Gauging Methodology

SW-3
11/10/00

1100
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Field Conditions Light rain, 50-55 F

Station
(Stream Segment)

1

Depth
(ft)
1

Length
(ft)
5

Area
(ft2)
5.3

Velocity
(ft/sec)

1.22

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
6.466

6.466

Discharge
Rate

(gpm)
2902.32876

2902.32876

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO006626M32.155/Appl-3



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-4
8/30/00

1708
Marsh-McBimey FloMate

Project
Project Number

Solutia
06626M32

Sunny; Dry 85 F

Station
(Stream Segment)

1
2
3
4
5
6
7
8
9
10
11

Depth
(ft)
0.3
0.4
0.5

0.65
0.7
0.7
0.7
0.6
0.6
0.45
0.2

Length
(ft)
1
1
1
1
1
1
1
1
1
1
1

Area

(ft2)
0.3
0.4
0.5
0.65
0.7
0.7
0.7
0.6
0.6
0.45
0.2

Velocity
(ft/sec)
-0.01

0
0.03
0.04
0.03
0.05
0.05
0.05

0
-0.01
-0.01

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
-0.003

0
0.015
0.026
0.021
0.035
0.035
0.03

0
-0.0045
-0.002

0.1525

Discharge
Rate

(gpm)
-1.34658

0
6.7329

11.67036
9.42606
15.7101
15.7101
13.4658

0
-2.01987
-0.89772

68.45115

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-4



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-4
9/19/00

1515
Marsh-McBimey FloMate

Project Solutia
Project Number 06626M32

Sunny; Dry 70 F

Station
(Stream Segment)

1
2
3
4
5
6
7
8
9
10
11

Depth
(ft)
0.4
0.4
0.5
0.6
0.75
0.8
0.8

0.75
0.65
0.6
0.45

Length
(ft)

Area
(ft2)
0.4
0.4
0.5
0.6

0.75
0.8
0.8

0.75
0.65
0.6

0.45

Velocity
(ft/sec)
-0.04
-0.01
0.03
0.09
0.18
0.25
0.15
0.21
0.1

-0.03
-0.04

Total Discharge Rate:

Discharge
Rate

(ftVsec)
-0.016
-0.004
0.015
0.054
0.135

0.2
0.12

0.1575
0.065
-0.018
-0.018

0.6905

Discharge
Rate

(gpm)
-7.18176
-1.79544
6.7329

24.23844
60.5961
89.772

53.8632
70.69545
29.1759
-8.07948
-8.07948

309.93783

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-4



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-4
10/4/00

1255
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Sunny; Dry 70 F

Station
(Stream Segment)

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Depth
(ft)
0.4
0.3
0.3
0.35
0.4
0.5
0.55
0.65
0.65
0.7
0.7

0.75
0.75
0.8
0.7
0.7
0.6
0.6
0.5
0.5

0.35
0.2

Length
(ft)
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

Area

(ft2)
0.4
0.3
0.3
0.35
0.4
0.5

0.55
0.65
0.65
0.7
0.7

0.75
0.75
0.8
0.7
0.7
0.6
0.6
0.5
0.5

0.35
0.2

Velocity
(ft/sec)
-0.03
-0.05
-0.02
-0.01
0.08
0.03
0.15
0.16
0.12
0.12
0.11
0.18
0.08
0.12
0.13
0.1

0.04
-0.04
-0.01
-0.05
-0.08
-0.06

Total Discharge Rate:

Discharge
Rate

(ft'/sec)
-0.012
-0.015
-0.006
-0.0035
0.032
0.015

0.0825
0.104
0.078
0.084
0.077
0.135
0.06
0.096
0.091
0.07
0.024
-0.024
-0.005
-0.025
-0.028
-0.012
0.83

Discharge
Rate

(gpm)
-5.38632
-6.7329

-2.69316
-1.57101
14.36352
6.7329

37.03095
46.68144
35.01108
37.70424
34.56222
60.5961
26.9316

43.09056
40.84626
31.4202
10.77264

-10.77264
-2.2443

-11.2215
-12.56808
-5.38632
372.5538

Nolea:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-4



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-4
10/19/00

1405
Marsh-McBirney FloMate

Project
Project Number

Solutia
06626M32

Sunny; Dry 60 F

Station
(Stream Segment)

0
2
4
6
8
10
12
14
16
18
20
25
27
29

Depth
(ft)
1.4
1.3
1.4
1.6
1.7
1.7

1.75
1.6
1.6
1.5

1.35
1.1
1
1

Length
(ft)
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Area

(ft2)
1.4
1.3
1.4
1.6
1.7
1.7
1.75
1.6
1.6
1.5
1.35
1.1
1
1

Velocity
(ft/sec)
-0.04
0.27
0.4
0.3

0.49
0.34
0.31
0.35
0.33
0.31
0.12
0.04

0
-0.04

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
-0.056
0.351
0.56
0.48
0.833
0.578
0.5425
0.56
0.528
0.465
0.162
0.044

0
-0.04

5.0075

Discharge
Rate

(8Pm)
-25.13616
157.54986
251.3616
215.4528
373.90038
259.44108
243.50655
251.3616

236.99808
208.7199
72.71532
19.74984

0
-17.9544

2247.66645

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Lengthj
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-4



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-4
4/3/01
1450

Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

unknown

Station
(Stream Segment)

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Depth
(ft)
1.3
1.4
1.6
1.9
2
2

2.1
2.1
2.2
2.1
2
2

1.8
1.7

Length
(ft)
1
1
1
1
1
1
1

Area

(ft2)
1.3
1.4
1.6
1.9
2
2

2.1
2.1
2.2
2.1
2
2

1.8
1.7

Velocity
(ft/sec)
-0.05
-0.15
-0.06
0.07
0.32
0.36
0.33
0.46
0.48
0.34
0.48
0.44
0.41
0.36

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
-0.065
-0.21
-0.096
0.133
0.64
0.72
0.693
0.966
1.056
0.714
0.96
0.88
0.738
0.612
7.741

Discharge
Rate

(gpm)
-29.1759
-94.2606

-43.09056
59.69838
287.2704
323.1792
311.05998
433.59876
473.99616
320.48604
430.9056
394.9968

331.25868
274.70232

3474.62526

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length^
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-4



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-4
4/5/01
1155

Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Sunny; Dry 60 F

Station
(Stream Segment)

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Depth
(ft)
1.4
1.5
1.6
1.8
1.9
1.9
2.1
2.1
2
2

1.9
1.8
1.7
1.5

Length

(ft)
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Area

(ft2)
.4
.5
.6
.8
.9

1.9
2.1
2.1
2
2

1.9
1.8
1.7
1.5

Velocity
(ft/sec)
-0.04
0.05
0.11
0.35
0.36
0.36
0.36
0.3
0.4
0.3
0.34
0.27
0.35
0.34

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
-0.056
0.075
0.176
0.63
0.684
0.684
0.756
0.63
0.8
0.6

0.646
0.486
0.595
0.51
7.216

Discharge
Rate

(gpm)
-25.13616
33.6645
78.99936
282.7818
307.02024
307.02024
339.33816
282.7818
359.088
269.316

289.96356
218.14596
267.0717
228.9186

3238.97376

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-4



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-4
5/22/01

1405

Project Solutia
Project Number 06626M32

Marsh-McBirney FloMate
Sunny; Dry 60 F

Station
(Stream Segment)

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Depth
(ft)
0.8
0.8
0.9
1

1.1
1.1
1.2
1.2
1.1
1

0.9
0.6
0.3
0.5

Length

(ft)

1
1
1
1
1

Area

(ft2)
0.8
0.8
0.9

1
1.1
1.1
1.2
1.2
1.1
1

0.9
0.6
0.3
0.5

Velocity
(ft/sec)

0
0.01
0.14
0.12
0.15
0.14
0.16
0.14
0.16
0.12
0.02
-0.07
-0.05
-0.03

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0

0.008
0.126
0.12
0.165
0.154
0.192
0.168
0.176
0.12
0.018
-0.042
-0.015
-0.015
1.175

Discharge
Rate

(gpm)
0

3.59088
56.55636
53.8632
74.0619

69.12444
86.18112
75.40848
78.99936
53.8632
8.07948

-18.85212
-6.7329
-6.7329

527.4105

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)

1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-4



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-5
9/15/00

1215
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Overcast, light rain

Station
(Stream Segment)

1

Depth
(ft)
0.5

Length
(ft)
2.5

Area

(ft2)
1.108

Velocity
(ft/sec)

0.04

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0.04432

0.04432

Discharge
Rate

(gpm)
19.8934752

19.8934752

Notes;
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-5



Stream Gauge Location
Date

Time
Gauging Methodology

SW-5
11/10/00

1045
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Field Conditions Light rain, 50-55 F

Station
(Stream Segment)

1

Depth
(ft)

1

Length
(ft)
2.5

Area
(ft2)
2.22

Velocity
(ft/sec)

2

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
4.44

4.44

Discharge
Rate

(gpm)
1992.9384

1992.9384

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES.INC. MO06626M32.155/Appl-5



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-6
11/10/00

1050
Marsh-McBirney FloMate

Project
Project Number

Solutia
06626M32

Light rain, 50-55 F

Station
(Stream Segment)

1

Depth
(ft)
0.4

Length
(ft)
3.5

Area

(ft2)
1.24

Velocity
(ft/sec)

1.28

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
1.5872

1.5872

Discharge
Rate

(gpm)
712.430592

712.430592

Additional Field Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 =7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-6



Stream Gauge Location
Date
Time

Gauging Methodology

SW-7
9/15/00

1140
Marsh-McBirney FloMate

Project Solatia
Project Number 06626M32

Field Conditions Rainy, 60 F

Station
(Stream Segment)

1
3
5
7

Depth
(ft)
1.85
1.85
1.85
1.85

Length
(ft)
1
2
2
2

Area

(ftz)
1.85
3.7
3.7
3.7

Velocity
(ft/sec)
0.023
0.073
0.057
0.09

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0.04255
0.2701
0.2109
0.333

0.85655

Discharge
Rate

(gPm)
19.098993

121.237086
94.664574
149.47038

384.471033

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-7



Stream Gauge Location
Date

Time
Gauging Methodology

SW-7
11/10/00

1130
Marsh-McBirney FloMate

Project
Project Number

Solutia
06626M32

Field Conditions Light rain, 50-55 F

Station
(Stream Segment)

0
1
2
3
4
5
6
7
8

8.5

Depth
(ft)
2.3
2.35
2.35
2.35
2.35
2.3
2.3
2.3
2.3
2.3

Length
(ft)
1
1
1
1
1
1
1
1
1

0.5

Area
(ft2)
2.3
2.35
2.35
2.35
2.35
2.3
2.3
2.3
2.3
1.15

Velocity
(ft/sec)
-0.02
0.07
0.02
0.08
0.04
0.07
0.14
0.9
0

0.06

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
-0.046
0.1645
0.047
0.188
0.094
0.161
0.322
2.07

0
0.069

3.0695

Discharge
Rate

(gpm)
-20.64756
73.83747
21.09642
84.38568
42.19284
72.26646
144.53292
929.1402

0
30.97134

1377.77577

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/Appl-7



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-7
3/30/01

1355
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Snow, 31 F

Station
(Stream Segment)

1
2
3
4
5
6
7
8

Depth
(ft)
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7

Length
(ft)
1

1
1

Area
(ft2)
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7

Velocity
(ft/sec)

0.19
0.5

0.58
0.7

0.91
0.91
0.75
0.15

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0.513
1.35

1.566
1.89

2.457
2.457
2.025
0.405

12.663

Discharge
Rate

(gpm)
230.26518

605.961
702.91476
848.3454

1102.84902
1102.84902
908.9415
181.7883

5683.91418

Holes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:
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Stream Gauge Location
Date
Time

Gauging Methodology

SW-8
9/15/00

1155
Marsh-McBimey FloMate

Project Solutia
Project Number 06626M32

Field Conditions Rainy, 60 F

Station
(Stream Segment)

1
2
3

Depth
(ft)
0.4
0.4
0.4

Length
(ft)
2
2
2

Area

(ft2)
0.8
0.8
0.8

Velocity
(ft/sec)
0.023
0.08

0.013

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0.0184
0.064

0.0104

0.0928

Discharge
Rate

(gpm)
8.259024
28.72704
4.668144

41.654208

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:
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Stream Gauge Location
Date
Time

Gauging Methodology

SW-8
11/10/00

1330
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Field Conditions Heavy rain, 50-55 F

Station
(Stream Segment)

0
1
2
3
4
5
6
7

7.5

Depth
(ft)
0.5
0.4
0.4
0.5
0.5
0.5
0.5
0.6
0.6

Length
(ft)

1
1

0.5

Area
(ft1)
0.5
0.4
0.4
0.5
0.5
0.5
0.5
0.6
0.3

Velocity
(ft/sec)
-0.06
-0.11
0.1
0.24
0.19
0.25
-0.01
-0.16
-0.09

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
-0.03
-0.044
0.04
0.12

0.095
0.125
-0.005
-0.096
-0.027

0.178

Discharge
Rate

(gpm)
-13.4658

-19.74984
17.9544
53.8632
42.6417
56.1075
-2.2443

-43.09056
-12.11922

79.89708

Nolea;
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:
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Stream Gauge Location
Date

Time
Gauging Methodology

Field Conditions

SW-9
8/30/00

1750
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Sunny; Dry 85 F

Station
(Stream Segment)

1

Depth
(ft)
0.4

Length
(ft)
1

Area

(ft2)
0.736

Velocity
(ft/sec)
1.083

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
0.797088

0.797088

Discharge
Rate

(gpm)
357.7809197

357.7809197

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:
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Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-9
9/19/00

1545

Project Solutia
Project Number 06626M32

Marsh-McBirney FloMate
Sunny; Dry 70 F

Station
(Stream Segment)

1

Depth
(ft)
0.5

Length
(ft)
5

Area

(ft2)
1.021

Velocity
(ft/sec)

1.63

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
1.66423

1.66423

Discharge
Rate

(gpm)
747.00628

747.00628

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length)

1 ft3 =7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:

ROUX ASSOCIATES, INC. MO06626M32.155/APPI-9



Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-9
10/4/00
1330

Marsh-McBirney FloMate

Project Solatia
Project Number 06626M32

Sunny; Dry 70 F

Station
(Stream Segment)

1

Depth
(ft)

0.45

Length
(ft)
5

Area
(ft2)

0.878

Velocity
(ft/sec)

1.87

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
1.64186

1.64186

Discharge
Rate

(gpm)
736.9652796

736.9652796

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:
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Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-9
4/3/01
1435

Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

unknown

Station
(Stream Segment)

1
2
3

Depth
(ft)
1.1
1.1
1.1

Length
(ft)
1
1
1

Area

(ft2)
1.1
1.1
1.1

Velocity
(ft/sec)

2.5
2.49
2.51

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
2.75
2.739
2.761

8.25

Discharge
Rate

(gpm)
1234.365

1229.42754
1239.30246

3703.095

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:
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Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-9
4/5/01
1235

Project Soluita
Project Number 06626M32

Marsh-McBirney FloMate
Sunny; Dry 60 F

Station
(Stream Segment)

1

Depth

(ft)
1.5

Length
(ft)
5

Area

(ft2)
12.28

Velocity
(ft/sec)

2.63

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
32.2964

32.2964

Discharge
Rate

(gpm)
14496.562

14496.562

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)

1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:
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Stream Gauge Location
Date
Time

Gauging Methodology
Field Conditions

SW-9
5/22/01

1425
Marsh-McBirney FloMate

Project Solutia
Project Number 06626M32

Sunny; Dry 65 F

Station
(Stream Segment)

1

Depth
(ft)
0.7

Length
(ft)
5

Area

(ft2)
1.6704

Velocity
(ft/sec)

1.01

Total Discharge Rate:

Discharge
Rate

(ft3/sec)
1.687104

1.687104

Discharge
Rate

(gpm)
757.2735014

757.2735014

Notes:
Depth = Depth of water at the segment midpoint
Length = Width of segment
Area = Area of segment (Depth x Length,)
1 ft3 = 7.481 gallons
ft = feet
sec = second
gpm = gallons per minute

Additional Field Notes:
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